Span (S)= 1.2 m
DESIGN MEMBER THICKNESSES HT (m)= 1.2 or 1.5
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=12m [HT=12m[HT=15m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| G1 | Size |[ctoc| Size [ctoc| C4 K3 C7 Cc1 K2 C5 C6 mm mm mm
250 250 | 200 | 200 | 200 [ 13 [220 | 13 [ 300 | 13 | 580 | 13 | 580 | 13 | 300 ] 13 [ 300 | 13 [240 | 16 [ 300 | 300 | 16 | 300 | 13 | 350 [0.55 |0.88 |0.58 0.56 [0.45 [ 0.92 0.45 1400 1525 1825
| 800 200 | 200 | 200 | 200 [ 13 | 300 | 13 | 300 | 13 [ 600 | 13 | 600 | 13 | 300 | 13 [300 | 13 [280 | 16 [300 | 300 | 16 | 300 | 13 | 350 [0.52 [0.91 |0.53 0.57 [0.44 | 0.92 0.36 1400 1475 1775
g 1300 200 | 200 | 200 | 200 | 13 [300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 | 300 | 13 [ 300 | 16 [ 300|300 | 16 | 300 | 13 | 350 [0.50 |0.91 |0.48 0.51 [0.44 [ 0.49 0.33 1400 1475 1775
1800 200 | 200 | 200 | 200 [ 13 [ 300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [ 300 | 13 [300| 16 [ 300 | 300 | 16 | 300 | 13 | 350 [0.48 |0.91 |0.47 0.49 [0.44 | 0.51 0.34 1400 1475 1775
2300 200 | 200 [ 200 | 200 | 13 [300 | 13 [300 | 13 [ 600 [ 13 [ 600 | 13 [ 300 [ 13 [300[ 13 [300] 16 [300] O 16 | 300 [ 13 | 350 [0.48 |0.91 [0.47 0.48 [0.44 [0.49 0.35 1400 1475 1775
ol_200 300 | 200 | 200 | 200 [ 13 | 190 | 13 | 250 | 13 [ 480 | 13 [480 | 13 [ 300 | 13 [300 | 13 [200 | 16 [300 | 300 | 16 | 300 | 13 | 350 [0.55 |0.87 |0.58 0.56 [0.47 [ 0.92 0.47 1400 1575 1850
gl 800 200 | 200 | 200 | 200 | 13 [ 300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 | 300 | 13 [ 230 | 16 [ 300|300 | 16 | 300 | 13 | 350 [0.52 |0.91 |0.55 0.62 [0.44 [ 0.92 0.40 1400 1475 1775
| 1300 200 | 200 | 200 | 200 [ 13 [ 300 | 13 |[300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [ 300 | 13 [300| 16 [ 300 | 300 | 16 | 300 | 13 | 350 [0.50 |0.91 |0.48 0.51 [0.44 | 0.50 0.35 1400 1475 1775
g 1800 200 | 200 | 200 | 200 | 13 [ 300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 | 300 | 13 [ 300 | 16 [ 300|300 | 16 | 300 | 13 | 350 |0.48 |0.91 |0.47 0.49 [0.44 | 0.52 0.36 1400 1475 1775
2300 200 | 200 [ 200 200 [ 13 [300 | 13 [ 300 | 13 [ 600 | 13 [ 600 | 13 [ 300 13 [ 300 13 [300]| 16 [300] O 16 | 300 [ 13 | 350 [0.48 [0.91 [0.47 0.48 [0.44 [0.50 0.35 1400 1475 1775
2800 200 | 200 | 200 | 200 [ 13 [300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 ] 13 | 300 ] 13 [ 300 ] 16 [300| O 16 | 300 | 13 | 350 |0.47 |0.91 |0.45 0.47 [0.44 | 0.46 0.33 1400 1475 1775
3300 200 | 200 | 200 | 200 [ 13 |[300 | 13 |300 | 13 [ 600 | 13 | 600 | 13 [300 | 13 | 300 | 13 [300]| 16 [300| O 16 | 300 | 13 | 350 |0.47 |0.91 |0.45 0.47 |0.44 | 0.46 0.34 1400 1475 1775
3800 200 | 200 | 200 | 200 | 13 [300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 | 300 ] 13 | 300| 16 [300| O 16 | 300 | 13 | 350 |0.46 |0.91 |0.45 0.46 [0.44 | 0.46 0.34 1400 1475 1775
ol 4300 200 | 200 | 200 | 200 [ 13 [ 300 | 13 | 300 | 13 [ 600 | 13 | 600 | 13 [300 | 13 | 300 | 13 [300]| 16 [300| O 16 | 300 | 13 | 350 |0.46 |0.91 |0.45 0.46 [0.44 | 0.46 0.34 1400 1475 1775
gl 4800 200 | 200 | 200 | 200 | 13 [300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 | 300 ] 13 | 290 | 16 [300| O 16 | 300 | 13 | 350 |0.46 |0.91 |0.45 0.46 [0.44 | 0.46 0.37 1400 1475 1775
| 5300 200 | 200 | 200 | 200 [ 13 [ 300 | 13 |[300 | 13 [ 600 | 13 [ 600 | 13 [300 | 13 | 300 | 13 [270]| 16 [300| O 16 | 300 | 13 | 350 |0.45 |0.91 [0.45 0.45 [0.44 | 0.46 0.37 1400 1475 1775
g 5800 200 | 225 | 200 | 200 | 13 [300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 330 ] 13 | 300 ] 13 [ 310] 16 [300| O 16 | 300 | 13 | 350 |0.45 |0.91 |0.45 0.45 |0.43 | 0.46 0.37 1400 1500 1800
6300 200 | 225 | 200 | 200 [ 13 [ 300 | 13 | 300 | 13 [ 600 | 13 [ 600 | 13 [ 330 | 13 | 300 | 13 [290]| 16 [300| O 16 | 300 | 13 | 350 |0.45 |0.91 [0.45 0.45 [0.43 | 0.46 0.37 1400 1500 1800
5| 6800 200 | 225 | 200 | 200 | 13 [300 | 13 [ 300 | 13 | 580 | 13 | 580 | 13 | 330 | 13 | 300 ] 13 | 270 | 16 [300| O 16 | 300 | 13 | 350 |0.45 |0.91 |0.45 0.45 |0.43 | 0.46 0.37 1400 1500 1800
| 7300 200 | 250 | 200 | 200 [ 13 [ 300 | 13 |[300 | 13 | 540 | 13 | 540| 13 [310 | 13 | 300 | 13 [260 | 16 [300| O 16 | 300 | 13 | 350 |0.45 |0.91 |0.45 0.45 [0.42 | 0.47 0.37 1400 1525 1800
g 7800 200 | 250 | 200 | 200 | 13 [300 | 13 [ 280 | 13 | 500 | 13 | 500 | 13 | 330 ] 13 | 300 | 13 | 300| 16 [300| O 16 | 300 | 13 | 350 |0.45 |0.91 |0.44 0.45 [0.42 | 0.47 0.37 1400 1525 1825
8300 20002501 200200 S|S0l HrsSiR27ol Hnsii4sol s iasonliksH|IS1ol Sl isool Hasi2sol|ldeiSooN o 16 | 300 | 13 | 350 |0.45 |0.91 |0.44 0.45 [0.42 | 0.47 0.37 1400 1525 1825
8775 225 | 250 | 200 | 200 | 13 [330 | 13 [270 | 13 | 530 | 13 | 530 | 13 | 300 | 13 | 280 ] 13 | 250 | 16 [300| O 16 | 300 | 13 | 350 |0.45 |0.90 |0.45 0.45 |0.43 | 0.46 0.37 1400 1550 1850
9275 22512751 2000 I200M S| EShol BrsSiE250] M isool sk IsoonksSH 290l Sl R27ol Hasi250l | HdeniSo ol o 16 | 300 | 13 | 350 |0.45 |0.90 |0.44 0.45 [0.42 | 0.47 0.37 1400 1575 1850
9775 225 | 275 [ 200 | 200 | 13 [300 | 13 [240 [ 13 [470[ 13 [470[ 13 [300] 13 [270] 13 [280] 16 [300] O 16 | 300 [ 13 | 350 [0.45 [0.90 [0.44 0.45 [0.42 [0.47 0.37 1400 1575 1875
SPAN(S)= 12 m
DESIGN MEMBER THICKNESSES HT (m)= 1.8 or 241
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars Ja H3 J3 H1 H2 S=12m |[HT=18m[HT=21m
(mm) | Thick | Thick. | Thick | Thick. | Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size [ctoc| Size |[ctoc| Size [ctoc| G1 | Size |[ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 200 | 200 | 200 [ 13 [210 | 13 [ 300 | 13 | 540 | 13 | 540 | 13 | 300 | 13 [ 280 | 13 [ 230 | 16 [ 300 | 300 | 16 | 300 | 13 | 350 [0.68 |0.91 |0.58 0.56 [0.33 | 0.92 0.46 1400 2125 2425
| 800 200 | 200 | 200 | 200 [ 13 [ 300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [300| 13 [270]| 16 [ 300 | 300 | 16 | 300 | 13 | 350 |[0.65 |0.93 |0.53 0.56 [0.31 | 0.92 0.36 1400 2075 2375
| 1300 200 | 200 | 200 | 200 [ 13 | 300 | 13 | 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 | 300 | 13 [ 300 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.63 |0.93 |0.48 0.59 [0.31 | 0.92 0.34 1400 2075 2375
=["1800 200 | 200 | 200 | 200 [ 13 [ 300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [300| 13 [300| 16 [300 | 300 | 16 | 300 | 13 | 350 [0.61 |0.93 |0.47 0.64 [0.31 | 0.51 0.35 1400 2075 2375
2300 200 | 200 | 200 | 200 | 13 [300 | 13 [300| 13 | 600 | 13 | 600 | 13 | 300 | 13 [ 300 ] 13 [300] 16 [300]| O 16 | 300 [ 13 | 350 |0.60 |0.93 |0.46 0.62 |0.31 |0.49 0.35 1400 2075 2375
ol 225 275 | 200 | 200 | 200 [ 13 [ 180 | 13 [ 280 | 13 [ 450 | 13 [ 450 | 13 | 300 | 13 [270| 13 [200| 16 [300 | 300 | 16 | 300 | 13 | 350 [0.68 |0.90 |0.58 0.56 [0.34 | 0.92 0.48 1400 2150 2450
g| 800 200 | 200 | 200 | 200 [ 13 | 300 | 13 | 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 | 300 | 13 [ 230 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.65 |0.93 |0.55 0.56 [0.31 | 0.92 0.42 1400 2075 2375
| 1300 200 | 200 | 200 | 200 [ 13 [ 300 | 13 | 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [300| 13 [300| 16 [ 300 | 300 | 16 | 300 | 13 | 350 |[0.63 |0.93 [0.48 0.59 [0.31 [0.92 0.34 1400 2075 2375
g 1800 200 | 200 | 200 | 200 [ 13 | 300 | 13 | 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 | 300 | 13 [ 300 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.61 |0.93 |0.47 0.64 [0.31 | 0.52 0.35 1400 2075 2375
2300 200 | 200 [ 200 [ 200 [ 13 [300 ] 13 [300 [ 13 [600 | 13 [ 600 ] 13 [300] 13 [300] 13 [300] 16 [300] O 16 | 300 [ 13 | 350 |0.60 |0.93 [0.46 0.62 |0.31 | 0.50 0.35 1400 2075 2375
2800 200 | 200 | 200 | 200 [ 13 [300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 [ 300 | 13 [ 280 ] 13 [300] 16 [300| O 16 [ 300 | 13 | 350 [0.59 |0.93 |0.45 0.61 [0.31 | 0.46 0.32 1400 2075 2375
3300 200 | 200 | 200 | 200 [ 13 [ 300 | 13 [ 300 | 13 [ 600 | 13 | 600 | 13 [ 300 | 13 [ 250 | 13 [300| 16 [300]| O 16 | 300 | 13 | 350 |0.58 |0.93 |0.45 0.60 [0.31 | 0.46 0.34 1400 2075 2375
3800 200 | 200 | 200 | 200 [ 13 | 300 | 13 | 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [ 230 | 13 | 300 ]| 16 [300| O 16 | 300 | 13 | 350 |0.57 |0.93 |0.45 0.59 [0.31 | 0.46 0.34 1400 2075 2375
ol_4300 200 | 200 | 200 | 200 [ 13 [ 300 | 13 [280 | 13 [ 600 | 13 [ 600 | 13 [ 300 | 13 [210] 13 [300| 16 [300]| O 16 | 300 | 13 | 350 |0.57 |0.93 |0.45 0.58 [0.31 | 0.45 0.34 1400 2075 2375
Q| 4800 200 | 200 | 200 | 200 [ 13 [ 300 | 13 | 250 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [ 190 | 13 [ 300 | 16 [300| O 16 | 300 | 13 | 350 |0.56 |0.93 |0.45 0.58 [0.31 | 0.45 0.37 1400 2075 2375
| 5300 200 | 225 | 200 | 200 [ 13 [ 300 | 13 [230 | 13 [ 600 | 13 | 600 | 13 [ 300 | 13 [220 | 13 [280| 16 [300]| O 16 | 300 | 13 | 350 |0.57 |0.93 |0.45 0.57 [0.31 [0.45 0.37 1400 2075 2400
é 5800 200 | 225 | 200 | 200 [ 13 [ 300 | 13 | 210 | 13 | 600 | 13 | 600 | 13 | 330 | 13 [ 210 | 13 [ 330 | 16 [300| O 16 | 300 | 13 | 350 |0.57 |0.93 |0.44 0.57 |0.31 | 0.46 0.37 1400 2100 2400
6300 200 | 225 | 200 | 200 [ 13 [ 300 | 13 [ 190 | 13 [ 600 | 13 | 600 | 13 [ 330 | 13 [ 190 ] 13 [310]| 16 [300]| O 16 | 300 | 13 | 350 |0.57 |0.93 |0.44 0.56 [0.31 | 0.46 0.37 1400 2100 2400
5| 6800 200 | 225 | 200 | 200 [ 13 [ 300 | 13 | 190 | 13 | 600 | 13 | 600 | 13 | 330 | 13 [ 180 | 13 [ 290 | 16 [300| O 16 | 300 | 13 | 350 |0.56 |0.93 |0.44 0.56 [0.31 | 0.46 0.37 1400 2100 2400
| 7300 20012501 B2251 200 S| ESoo) Hrsii 2ol Mnsiissol lshissoniksu szl Sl 2dol H1siis4ol el usoon o 16 | 300 | 13 | 350 |0.57 |0.93 |0.44 0.56 [0.31 | 0.45 0.37 1413 2100 2425
g 7800 200 | 250 | 225 | 200 [ 13 [ 300 | 13 | 200 | 13 | 550 | 13 | 550 | 13 | 340 | 13 | 200 | 13 [320]| 16 [300| O 16 | 300 | 13 | 350 |0.56 |0.93 [0.43 0.56 |0.30 | 0.46 0.37 1413 2125 2425
8300 200012501 B2251 2000 Su|ESoo] Hr sl Esol Masiiis2o0 lshIs20msu s3I SHSolHisiisool|utelisoon|lo 16 | 300 | 13 | 350 |0.56 |0.93 [0.43 0.55 [0.30 | 0.46 0.37 1413 2125 2425
8800 200 | 250 | 225 | 200 [ 13 [ 300 | 13 | 180 | 13 | 480 | 13 |480| 13 [ 310 | 13 [ 180 | 13 | 280 | 16 [300| O 16 | 300 | 13 | 350 |0.56 |0.93 |0.44 0.55 [0.30 | 0.46 0.37 1413 2125 2425
9275 22512501 2501200 SH|ESSo] Hrsii 200l Hnsiissol lShissoniksH 290l NSl Sl H1si250l e isoon o 16 | 300 | 13 | 350 |0.56 |0.92 |0.44 0.56 [0.31 | 0.45 0.36 1425 2150 2450
9775 225 | 275 | 250 | 200 | 13 [320 | 13 [ 190 | 13 [ 520 | 13 | 520 | 13 |310] 13 | 190 ] 13 [290] 16 [300]| O 16 | 300 [ 13 | 350 ]0.57 10.92 [0.43 0.56 |0.31 |0.45 0.36 1425 2175 2475
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NOTE:

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.45B 1
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Span (S)= 1.5 m
DESIGN MEMBER THICKNESSES HT (m)= 1.2 or 1.5 or 1.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=15m |[HT=12m[HT=15m[HT=1.8m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 Cc7 C1 K2 C5 Cé mm mm mm mm
250 250 | 200 | 200 | 200 | 13 | 180 | 13 | 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [ 250 | 13 [ 160 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.51 [0.90 |0.53 0.51 [0.45 [0.88 0.47 1700 1525 1825 2125
| 800 200 | 200 | 200 | 200 | 13 | 290 | 13 [ 300 | 13 | 600 | 13 | 600 13 | 300 | 13 |[300| 13 [ 180 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.47 [0.92 |0.50 0.55 |0.44 [0.88 0.37 1700 1475 1775 2075
é 1300 | 200 | 200 | 200 | 200 | 13 | 300 | 13 [ 300 | 13 [600 | 13 [600 | 13 | 300 | 13 [300 | 13 [ 250 [ 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.45 [0.92 [0.45 0.47 |0.44 [0.48 0.34 1700 1475 1775 2075
1800 | 200 [ 200 | 200 [ 200 | 13 | 300 | 13 | 300 | 13 [ 600 | 13 [600 | 13 [ 300 | 13 [300 | 13 [ 260 | 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.44 [0.92 [0.43 0.44 10.44 [0.47 0.34 1700 1475 1775 2075
2300 | 200 [ 200 | 200 [ 200 | 13 [300 | 13 [300 | 13 [600 [ 13 600 [ 13 300 [ 13 300 [ 13 [250 [ 16 [300[ O 16 [ 300 ] 13 [350[0.43 [0.92 [0.43 0.43 [0.44 [0.45 0.33 1700 1475 1775 2075
ol 225 275 | 225 | 200 | 200 | 13 | 160 | 13 | 280 | 13 [ 540 | 13 [ 540 | 13 |330| 13 [250 | 13 [ 160 | 16 | 300 | 300 | 16 [300 | 13 [ 350 [0.51 [0.89 |0.55 0.51 |0.46 [0.88 0.50 1700 1575 1875 2175
g| 800 200 | 225 | 200 | 200 | 13 | 240 | 13 | 300 | 13 | 530 | 13 | 530 | 13 | 330 | 13 [ 300 | 13 [ 180 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.48 [0.92 |0.53 0.61 10.43 [0.88 0.37 1700 1500 1800 2100
| 1300 | 200 | 200 | 200 | 200 | 13 | 300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [300 | 13 [220 | 16 | 300 | 300 | 16 | 300 | 13 [ 350 |0.45 [0.92 |0.46 0.48 |0.44 [0.49 0.34 1700 1475 1775 2075
é 1800 | 200 | 200 | 200 | 200 | 13 | 300 | 13 [ 300 | 13 [600 | 13 [ 600 | 13 [ 300 | 13 [300 | 13 [ 240 | 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.44 [0.92 [0.44 0.44 10.44 [0.48 0.34 1700 1475 1775 2075
2300 [ 200 [ 200 | 200 [ 200 | 13 [300| 13 [300| 13 [ 600 [ 13 [600 [ 13 [ 300 | 13 [ 300 [ 13 [230[ 16 [300] O 16 [ 300 13 [350[0.43 [0.92 [0.43 0.43 [0.44 [0.46 0.34 1700 1475 1775 2075
2800 | 200 | 200 | 200 | 200 | 13 [ 300 | 13 [ 300 | 13 [ 600 | 13 [ 600 | 13 | 300 | 13 | 300 | 13 | 220 | 16 [300| O 16 [ 300 | 13 [ 350 [0.42 [0.92 |0.43 0.42 10.44 [0.43 0.33 1700 1475 1775 2075
3300 [ 200 | 200 | 200 | 200 | 13 [ 300 | 13 [300 | 13 [590 | 13 [590 [ 13 | 300 | 13 | 300 | 13 |200| 16 [300] O 16 [ 300 | 13 [ 350 |0.41 [0.92 |0.43 0.42 |0.44 [0.43 0.33 1700 1475 1775 2075
3800 | 200 | 200 | 200 | 200 | 13 [ 300 | 13 [ 300 | 13 [ 600 | 13 | 600 | 13 | 300 | 13 | 300 | 13 |210] 16 [300| O 16 [ 300 | 13 [ 350 |0.41 [0.92 |0.42 0.41 10.44 [0.42 0.32 1700 1475 1775 2075
ol 4300 | 200 | 225 | 200 | 200 | 13 | 300 | 13 [ 300 | 13 [ 540 [ 13 | 540 [ 13 [ 300 | 13 [ 300 | 13 | 250 | 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.41 [0.92 |0.41 0.41 10.43 [0.43 0.33 1700 1500 1800 2100
Q| 4800 200 | 225 | 200 | 200 | 13 | 300 | 13 | 300 | 13 [ 490 | 13 | 490 | 13 | 300 | 13 | 280 | 13 [ 220 | 16 [300 | O 16 [ 300 | 13 [ 350 |0.41 [0.92 [0.41 0.41 10.43 [0.43 0.33 1700 1500 1800 2100
| 5300 | 200 [ 225 | 200 | 200 | 13 [ 300 | 13 [270 | 13 | 440 | 13 [440| 13 | 280 | 13 [270 | 13 [200| 16 [300| O 16 [ 300 | 13 [ 350 |0.40 [0.92 |0.41 0.41 10.43 [0.43 0.33 1700 1500 1800 2100
é 5800 | 200 | 250 | 200 | 200 | 13 | 290 | 13 | 240 | 13 [400 | 13 [400 | 13 [290 | 13 [ 250 | 13 [230 | 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.40 [0.92 |0.40 0.41 1042 [0.43 0.33 1700 1525 1825 2125
6300 [ 200 | 250 | 200 | 200 | 13 [260 | 13 |[230 | 13 [370( 13 [370| 13 [260 | 13 |240 | 13 [220| 16 [300]| O 16 [ 300 | 13 [ 350 |0.40 [0.92 |0.40 0.40 |0.42 [0.43 0.33 1700 1525 1825 2125
5| 6775 | 225 | 275 | 200 | 200 | 13 | 280 | 13 | 220 | 13 | 400 | 13 [ 400 | 13 [260 | 13 [230 | 13 [190 | 16 [300 | O 16 [ 300 | 13 [ 350 |0.40 [0.91 [0.41 0.40 |0.42 [0.43 0.33 1700 1575 1875 2150
w| 7275 [ 225 [ 275 | 200 [ 200 [/ 13 [260 | 13 [210 13 |370 | 13 |[3870 | 13 | 260 | 13 [220 | 13 [210| 16 [ 300 O 16 [ 300 | 13 [ 350 |0.40 [0.91 [0.41 0.40 |0.42 [0.43 0.33 1700 1575 1875 2175
é 7750 | 250 | 275 | 200 | 200 | 13 [ 250 | 13 [ 190 | 13 [ 350 | 13 |[350 | 13 | 240 | 13 | 210 | 13 | 190 | 16 [300| O 16 [ 300 | 13 [ 350 |0.40 [0.91 [0.41 0.40 |0.43 [0.43 0.33 1700 1600 1875 2175
8250 [ 250 | 300 | 200 | 200 | 13 [260 | 13 |[190 | 13 [370( 13 [370| 13 [240 | 13 | 190 | 13 [190 | 16 [300]| O 16 [ 300 | 13 [ 350 |0.40 [0.90 |0.41 0.40 |0.43 [0.43 0.33 1700 1625 1925 2200
8750 | 250 | 300 | 225 | 200 | 13 [240 | 13 [210| 13 [350 | 13 |[350 | 13 | 240 | 13 | 230 | 13 |200| 16 [300| O 16 [ 300 | 13 [ 350 |0.40 [0.90 [0.41 0.41 10.43 [0.43 0.33 1713 1625 1925 2225
9225 [ 275 | 300 | 225 | 200 | 13 [240 | 13 |[200 | 13 [340( 13 [340 | 13 [230 | 13 |220 | 13 [ 180 | 16 [300]| O 16 [ 300 | 13 [ 350 |0.40 [0.90 |0.41 0.41 10.44 [0.43 0.33 1713 1650 1925 2225
9725 | 275 [ 325 | 225 [ 200 | 13 [240 | 13 [200 | 13 [360 [ 13 [360 | 13 [ 220 [ 13 200 [ 13 [ 180 [ 16 [300[ O 16 [ 300 | 13 [ 350 [0.40 [0.89 [0.41 0.41 ]0.43 [0.43 0.33 1713 1675 1950 2250
SPAN(S)= 15 m
DESIGN MEMBER THICKNESSES HT (m)= 241 or 24
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 §=15m |HT=21m[HT=24m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 200 | 200 | 200 | 13 | 170 | 13 | 300 | 13 [ 570 13 | 570 ] 13 | 300 | 13 [ 190 | 16 [ 230 | 16 | 300 | 300 | 16 | 300 | 13 [ 350 [0.63 [0.92 |0.54 0.51 10.29 [0.88 0.48 1700 2425 2725
| 800 200 | 200 | 200 | 200 | 13 | 280 | 13 |280| 13 | 600 | 13 | 600 | 13 | 300 | 13 [ 280 | 13 [ 170 | 16 [ 300 | 300 | 16 [ 300 | 13 [ 350 |0.59 [0.94 |0.50 0.51 10.27 | 0.88 0.38 1700 2375 2675
é 1300 | 200 | 200 | 200 | 200 | 13 | 300 | 13 | 300 | 13 [ 600 | 13 | 600 | 13 | 300 | 13 | 250 | 13 | 240 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.56 [0.94 |0.45 0.60 |0.27 | 0.48 0.34 1700 2375 2675
1800 | 200 [ 200 | 200 [ 200 | 13 | 300 | 13 | 300 | 13 [600 | 13 [600 | 13 [ 300 | 13 [230 | 13 | 250 [ 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.54 [0.94 [0.43 0.57 10.27 [0.48 0.34 1700 2375 2675
2300 | 200 | 200 | 200 [ 200 | 13 [ 300 | 13 [280 | 13 [ 600 | 13 [ 600 | 13 | 300 | 13 | 210 13 |250[ 16 [300] O 16 [ 300 | 13 [ 350 [0.53 [0.94 |0.42 0.55 10.27 [0.46 0.33 1700 2375 2675
ol 225 275 | 225 | 200 | 200 | 16 | 240 | 13 | 280 | 13 [ 500 ] 13 [ 500 ] 13 [ 300 | 13 [210| 13 [ 160 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.64 [0.91 |0.55 0.51 [0.29 [0.88 0.52 1700 2475 2775
Q| 800 200 | 225 | 200 | 200 | 13 | 230 | 13 | 250 | 13 | 530 | 13 | 530 | 13 | 320 | 13 | 300 | 13 [ 180 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.61 [0.94 |0.54 0.51 10.27 | 0.88 0.39 1700 2400 2700
| 1300 | 200 | 200 | 200 | 200 | 13 | 300 | 13 [ 300 | 13 | 600 | 13 | 600 | 13 | 300 | 13 [240 | 13 [ 220 | 16 | 300 | 300 | 16 | 300 | 13 [ 350 |0.56 [0.94 |0.45 0.60 |0.27 | 0.50 0.34 1700 2375 2675
é 1800 | 200 | 200 | 200 | 200 | 13 | 300 | 13 | 300 | 13 [ 600 | 13 | 600 | 13 | 300 | 13 | 220 | 13 | 230 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.54 [0.94 |0.43 0.57 10.27 [ 0.48 0.35 1700 2375 2675
2300 [ 200 [ 200 | 200 [ 200 | 13 [300 | 13 [270] 13 [600 [ 13 [600[ 13 [300 | 13 [200[ 13 [230[ 16 [300] O 16 [ 300 ] 13 [350[0.53 [0.94 [0.43 0.55 |0.27 [0.46 0.34 1700 2375 2675
2800 | 200 | 200 | 200 | 200 | 13 [300 | 13 [240 | 13 [ 600 | 13 | 600 | 13 | 300 | 13 | 190 | 13 |220| 16 [300| O 16 [ 300 | 13 [ 350 [0.52 [0.94 [0.42 0.53 10.27 [0.43 0.33 1700 2375 2675
3300 [ 200 | 225 | 200 | 200 | 13 [300 | 13 [220 | 13 [590 [ 13 [590 [ 13 | 300 | 13 |210| 13 |200] 16 [300]| O 16 [ 300 | 13 [ 350 |0.52 [0.94 [0.42 0.52 10.27 [ 0.43 0.33 1700 2375 2700
3800 | 200 | 200 | 200 | 200 | 13 | 300 | 13 | 220 | 13 | 600 | 13 | 600 | 13 | 300 | 13 | 160 | 13 | 220 | 16 [300| O 16 [ 300 | 13 | 350 |0.50 [0.94 |0.41 0.51 10.27 [0.42 0.32 1700 2375 2675
ol 4300 | 200 | 225 | 200 | 200 | 13 | 300 | 13 | 190 | 13 | 560 | 13 | 560 | 13 | 330 | 13 | 180 | 13 | 250 | 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.51 [0.94 [0.41 0.51 10.27 |0.43 0.32 1700 2400 2700
Q| 4800 200 | 225 | 200 | 200 | 13 | 300 | 13 | 180 | 13 | 510 | 13 | 510 | 13 | 310 | 13 | 170 | 13 | 230 | 16 [ 300 | O 16 [ 300 | 13 | 350 |0.50 [0.94 |0.41 0.50 |0.27 [ 0.43 0.32 1700 2400 2700
| 5300 | 200 | 225 | 200 | 200 | 13 [ 300 | 13 | 160 | 13 | 460 | 13 [ 460 | 13 [280 | 13 [160 | 13 [210[ 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.50 [0.94 [0.41 0.50 10.27 [ 0.42 0.32 1700 2400 2700
g 5800 | 200 | 250 | 225 | 200 | 13 | 300 | 13 | 190 | 13 [ 420 | 13 [420 | 13 | 300 | 13 | 180 | 13 [240| 16 | 300 | O 16 [ 300 | 13 | 350 |0.50 [0.94 |0.40 0.50 10.27 | 0.43 0.32 1713 2425 2725
6300 [ 200 | 250 | 225 | 200 | 13 [280 | 13 [170| 13 [390 [ 13 [390[ 13 |280 | 13 |170 | 13 |220| 16 [300]| O 16 [ 300 | 13 | 350 |0.50 [0.94 |0.40 0.49 10.27 |0.43 0.32 1713 2425 2725
5| 6775 | 225 | 250 | 225 | 200 | 13 | 300 | 13 | 160 | 13 | 430 | 13 | 430 | 13 [ 260 | 13 | 160 | 13 [ 200 [ 16 | 300 | O 16 [ 300 | 13 | 350 |0.50 [0.93 |0.41 0.50 10.27 [0.42 0.32 1713 2450 2750
w| 7275 | 225 | 275 | 250 | 200 | 13 [ 290 | 13 [ 180 | 13 [ 400 | 13 [400]| 13 [270| 13 [180 | 13 [230[ 16 [300| O 16 [ 300 | 13 | 350 |0.50 [0.93 |0.40 0.49 10.27 [ 0.42 0.32 1725 2475 2775
é 7775 | 225 | 275 | 250 | 200 | 13 | 270 | 13 |[170 | 13 [ 380 | 13 |380| 13 | 260 | 13 | 170 | 13 |210| 16 [300| O 16 [ 300 | 13 | 350 |0.50 [0.93 |0.40 0.49 10.27 [0.42 0.32 1725 2475 2775
8250 [ 250 | 275 | 250 | 200 | 13 [280 | 13 [ 160 | 13 [410 [ 13 [410[ 13 | 250 | 13 | 160 | 13 | 190 | 16 [300]| O 16 [ 300 | 13 | 350 |0.50 [0.92 |0.40 0.50 10.28 | 0.42 0.32 1725 2500 2800
8750 | 250 | 300 | 250 | 200 | 13 | 270 | 16 | 240 | 13 [ 390 | 13 | 390 | 13 | 260 | 16 | 240 | 13 |220| 16 [300| O 16 [ 300 | 13 | 350 |0.51 [0.93 |0.40 0.51 10.29 [ 0.42 0.32 1725 2525 2825
9250 [ 250 | 300 | 275 | 200 | 13 [250 | 13 [170 | 13 [370[ 13 [370[ 13 |240 | 13 | 170 | 13 |200| 16 [300]| O 16 [ 300 | 13 [ 350 |0.50 [0.93 |0.39 0.50 10.28 | 0.41 0.32 1738 2525 2825
9725 | 275 [ 300 | 275 [ 200 | 13 [ 250 | 13 [160 | 13 [360 | 13 [ 360 | 13 | 230 | 13 | 160 | 13 | 190 [ 16 [300] O 16 [ 300 | 13 [ 350 [0.50 [0.93 |0.40 0.50 [0.28 [0.41 0.32 1738 2550 2825
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002

M703.45B 2
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Span (S)= 1.8 m
DESIGN MEMBER THICKNESSES HT (m)= 1.2 or 1.5
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=18m |[HT=12m[HT=15m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 200 | 200 | 200 | 16 | 240 | 13 | 300 | 13 | 520 | 13 | 520 | 13 | 280 | 13 [220 | 16 [ 180 | 16 | 300 | 300 | 16 | 300 | 13 [ 350 |0.45 [0.88 |0.51 0.48 [0.45 [0.86 0.43 2000 1525 1825
| 800 200 | 225 | 200 | 200 | 13 | 230 | 13 | 300 | 13 [ 450 | 13 | 450 | 13 | 280 | 13 | 300 | 16 | 200 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.37 |0.91 |0.48 0.47 10.44 [0.62 0.32 2000 1475 1800
é 1300 | 200 | 200 | 200 | 200 | 13 | 300 | 13 | 300 | 13 [ 560 | 13 [ 560 | 13 [ 300 | 13 [300 | 13 [ 170 | 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.36 [0.91 [0.43 0.38 |0.44 [0.46 0.32 2000 1475 1775
1800 | 200 | 200 | 200 [ 200 | 13 | 300 | 13 | 300 | 13 [ 520 | 13 [ 520 | 13 [290 | 13 [300 | 13 [ 180 | 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.35 [0.91 [0.41 0.35 10.44 [0.44 0.30 2000 1475 1775
2300 | 200 [ 200 | 200 [ 200 | 13 [300 | 13 [300 | 13 [490 [ 13 [490 | 13 [270 [ 13 300 [ 13 [170[ 16 [300[ O 16 [ 300 ] 13 [350[0.35 [0.91 [0.40 0.34 [0.44 [0.42 0.30 2000 1475 1775
ol 200 300 | 225 | 200 | 200 | 16 [ 230 | 13 [ 250 | 13 |490 [ 13 490 | 13 | 280 | 13 | 230 | 16 | 190 | 16 | 300|300 | 16 | 300 | 13 | 350 [0.44 [0.86 |0.52 0.48 |0.46 [0.86 0.47 2000 1600 1900
g| 800 200 | 225 | 200 | 200 | 13 | 190 | 13 | 250 | 13 | 370 | 13 | 370 | 13 | 270 | 13 [ 300 | 16 [ 200 | 16 | 300 | 300 | 16 | 300 | 13 [ 350 |0.37 |0.91 |0.50 0.48 10.43 [ 0.66 0.32 2000 1500 1800
| 1300 | 200 | 200 | 200 | 200 | 13 | 300 | 13 [ 300 | 13 | 490 | 13 | 490 | 13 | 270 | 13 [ 300 | 16 [ 230 | 16 | 300 | 300 | 16 [ 300 | 13 [ 350 |0.36 [0.91 |0.44 0.39 |0.44 [0.47 0.32 2000 1475 1775
é 1800 | 200 | 200 | 200 | 200 | 13 | 300 | 13 [ 300 | 13 [480 | 13 [480 | 13 [270 | 13 [300 | 13 | 160 | 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.35 [0.91 [0.41 0.35 10.44 [0.45 0.31 2000 1475 1775
2300 [ 200 [ 225 | 200 [ 200 | 13 [300 | 13 [300 | 13 [450 | 13 [450 [ 13 [300 | 13 [ 300 [ 13 [200[ 16 [300] O 16 [ 300 13 [ 350 [0.34 |0.91 [0.40 0.34 [0.43 [0.43 0.30 2000 1500 1800
2800 | 200 | 225 | 200 | 200 | 13 [ 300 | 13 [ 300 | 13 [420 | 13 [420 | 13 | 280 | 13 | 300 | 13 | 190 | 16 [300| O 16 [ 300 | 13 [ 350 [0.33 [0.91 |0.40 0.33 [0.43 [0.41 0.29 2000 1500 1800
3300 (200 | 225 | 200 | 200 | 13 [280 | 13 |[300| 13 [390( 13 [390| 13 [250 | 13 | 300 | 13 [170| 16 [300]| O 16 [ 300 | 13 [ 350 [0.33 |0.91 [0.39 0.33 10.43 [0.41 0.29 2000 1500 1800
3800 | 200 | 250 | 200 | 200 | 13 [ 270 | 13 [ 300 | 13 [350 | 13 [350 | 13 | 240 | 13 | 300 | 13 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 0.32 [0.91 |0.39 0.33 10.43 [0.41 0.29 2000 1500 1825
ol 4300 | 200 | 225 | 200 [ 200 | 13 | 270 | 13 [ 300 | 13 [ 360 | 13 | 360 [ 13 [ 240 | 13 [ 300 | 13 | 160 | 16 [300 | O 16 [ 300 | 13 [ 350 [0.32 |0.91 [0.39 0.33 10.43 [0.40 0.29 2000 1500 1800
Q| 4800 200 | 250 | 200 | 200 | 13 | 250 | 13 | 280 | 13 | 320 | 13 | 320 | 13 | 240 | 13 | 300 | 13 [ 180 | 16 [300 | O 16 [ 300 | 13 [ 350 |0.31 [0.91 |0.38 0.33 |0.42 [0.40 0.29 2000 1525 1825
| 5275 | 225 [ 250 | 200 | 200 | 13 [ 250 | 13 [300| 13 | 340 | 13 |[340| 13 |[230| 13 [300| 13 [160 | 16 [300| O 16 [ 300 | 13 [ 350 [0.31 |0.90 [0.39 0.32 10.43 [0.40 0.29 2000 1550 1850
é 5775 | 225 | 275 | 200 | 200 | 13 | 230 | 13 | 270 | 13 [310| 13 [310| 13 [ 230 | 13 [300 | 13 [180| 16 | 300 | O 16 [ 300 | 13 [ 350 |0.31 [0.90 |0.38 0.32 |0.42 [0.40 0.29 2000 1575 1875
6250 | 250 | 275 | 200 | 200 | 13 [240 | 13 |[270 | 13 [ 330 13 [ 330 13 [220 | 13 |280 | 16 |[240| 16 [300]| O 16 [ 300 | 13 [ 350 ]0.31 [0.89 |0.40 0.31 10.43 [0.40 0.29 2000 1600 1900
5| 6750 | 250 | 300 | 200 | 200 | 13 | 220 | 13 | 250 | 16 | 460 | 16 [ 460 | 13 [220 | 13 [300 | 13 [170| 16 [300 | O 16 [ 300 | 13 [ 350 |0.30 [0.89 |0.38 0.31 10.43 [0.41 0.30 2000 1625 1925
w| 7225 | 275 [ 300 | 200 | 200 | 13 [210 | 13 [240 | 16 | 430 | 16 [ 430 | 13 |[210| 13 [270 | 16 [230| 16 [300| O 16 [ 300 | 13 [ 350 ]0.30 [0.89 |0.40 0.31 |0.44 [0.41 0.30 2000 1650 1925
é 7725 | 275 | 325 | 200 | 200 | 13 [ 220 | 13 [240 | 16 [460 | 16 [460 | 13 | 210 | 13 | 270 | 13 | 160 | 16 [300] O 16 [ 300 | 13 [ 350 |0.30 [0.88 |0.38 0.31 10.43 [0.41 0.30 2000 1675 1975
8225 | 275 | 325 | 200 | 200 | 13 [200 | 13 |[230 | 16 [430 [ 16 [430 | 13 [200 | 13 |[270 | 16 |[240| 16 [300]| O 16 [ 300 | 13 [ 350 |0.30 [0.88 |0.39 0.31 10.43 [0.41 0.30 2000 1675 1975
8700 300 | 325 | 200 | 200 | 13 [ 210 | 13 [240| 16 [460 | 16 460 | 13 | 190 | 13 | 250 | 16 |220| 16 [300| O 16 [ 300 | 13 [ 350 |0.30 |0.87 |0.40 0.30 |0.44 [0.41 0.30 2000 1700 2000
9200 300 | 350 | 200 | 200 | 13 [ 200 | 13 [220 | 16 |[430 | 16 [430| 13 | 200 | 13 | 240 | 16 |240| 16 [300] O 16 [ 300 | 13 [ 350 |0.30 |0.87 |0.39 0.30 [0.43 [0.41 0.30 2000 1725 2025
9675 325 [ 350 | 200 [ 200 | 13 [200 | 13 [230 | 16 [460 [ 16 [460 | 13 | 190 [ 13 | 240 [ 16 [220[ 16 [300[ O 16 [ 300 ] 13 [350[0.30 [0.86 [0.40 0.30 [0.44 [0.41 0.30 2000 1750 2050
SPAN(S)= 18 m
DESIGN MEMBER THICKNESSES HT (m)= 1.8 or 21
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F_ Bars J4 H3 J3 H1 H2 S=18m |HT=18m[HT=21m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 225 | 200 | 200 | 16 | 230 | 13 [ 280 | 13 | 500 | 13 | 500 | 13 | 270 | 13 [200 | 16 [ 180 | 16 | 300 | 300 | 16 | 300 | 13 [ 350 [0.49 [0.91 |0.52 0.48 10.33 [0.86 0.45 2000 2125 2450
| 800 200 | 225 | 200 | 200 | 13 | 220 | 13 |270| 13 [ 450 | 13 [ 450 | 13 | 300 | 13 [ 300 | 16 | 230 | 16 [ 300 | 300 | 16 [ 300 | 13 [ 350 |0.45 [0.93 |0.49 0.52 10.31 |0.86 0.33 2000 2100 2400
é 1300 | 200 | 200 | 200 | 200 | 13 | 300 | 13 | 300 | 13 [ 540 | 13 [ 540 | 13 | 290 | 13 |[270 | 13 | 170 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.42 [0.93 |0.43 0.45 10.31 |0.47 0.32 2000 2075 2375
1800 | 200 | 200 | 200 [ 200 | 13 | 300 | 13 [ 300 | 13 [510| 13 [510| 13 [270| 13 [270 | 13 [ 170 [ 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.40 [0.93 [0.41 0.41 10.31 |0.44 0.31 2000 2075 2375
2300 | 200 | 200 | 200 [ 200 | 13 | 300 | 13 [300 | 13 [480 | 13 [480| 13 | 260 | 13 | 240 | 13 | 160 [ 16 [300] O 16 [ 300 | 13 [350[0.39 [0.93 |0.40 0.40 |0.31 [0.43 0.30 2000 2075 2375
ol 200 300 | 225 | 200 | 200 | 16 [ 230 | 13 [ 250 [ 13 [430 [ 13 430 | 13 |270| 13 [210| 16 [ 180 | 16 | 300300 | 16 | 300 | 13 | 350 [0.48 [0.89 |0.51 0.48 |0.34 [0.86 0.47 2000 2200 2500
Q| 800 200 | 225 | 200 | 200 | 13 | 180 | 13 | 230 | 13 | 370 | 13 | 370 | 13 | 260 | 13 [ 300 | 16 [ 190 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.45 [0.93 |0.51 0.57 10.31 |0.86 0.33 2000 2100 2400
| 1300 | 200 | 225 | 200 | 200 | 13 | 300 | 13 [ 300 | 13 [ 480 | 13 | 480 | 13 | 270 | 13 [ 300 | 16 [ 230 | 16 | 300 | 300 | 16 [ 300 | 13 [ 350 |0.42 [0.93 |0.44 0.46 |0.31 |0.48 0.32 2000 2075 2400
é 1800 | 200 | 225 | 200 | 200 | 13 | 300 | 13 | 300 | 13 [460 | 13 | 460 | 13 | 260 | 13 | 300 | 13 | 160 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.41 [0.93 |0.41 0.41 10.31 |0.45 0.31 2000 2075 2400
2300 [ 200 [ 225 | 200 [ 200 | 13 [300 | 13 [300 | 13 [450 [ 13 [450[ 13 [280 [ 13 |280[ 13 [200] 16 [300] O 16 [ 300 | 13 [ 350 [0.40 |0.93 |0.40 0.40 |0.31 [0.44 0.30 2000 2100 2400
2800 | 200 | 225 | 200 | 200 | 13 [300 | 13 [270 | 13 [420 | 13 [420| 13 |270 [ 13 |270| 13 | 180 16 [300| O 16 [ 300 | 13 [ 350 [0.39 [0.93 |0.39 0.39 |0.31 [0.41 0.29 2000 2100 2400
3300 [ 200 | 225 | 200 | 200 | 13 [280 | 13 [240 | 13 [390 [ 13 [390[ 13 | 250 | 13 | 240 | 13 | 170 ] 16 [300]| O 16 [ 300 | 13 [ 350 |0.38 [0.93 [0.39 0.38 |0.31 |0.41 0.29 2000 2100 2400
3800 | 200 | 250 | 200 | 200 | 13 | 270 | 13 | 230 | 13 [ 350 | 13 | 350 | 13 | 260 | 13 | 240 | 13 |200| 16 [300| O 16 [ 300 | 13 | 350 |0.38 [0.93 |0.38 0.38 10.30 | 0.41 0.29 2000 2125 2425
ol 4300 | 200 | 250 | 200 | 200 | 13 | 280 | 13 | 220 | 13 | 360 | 13 | 360 | 13 | 270 | 13 | 230 | 13 | 200 | 16 | 300 | O 16 [ 300 | 13 [ 350 ]0.37 [0.93 |0.38 0.38 |0.30 | 0.40 0.29 2000 2125 2425
Q| 4800 200 | 250 | 200 | 200 | 13 | 250 | 13 | 200 | 13 | 320 | 13 | 320 | 13 | 240 | 13 | 210 13 | 180 | 16 [ 300 | O 16 [ 300 | 13 | 350 |0.37 [0.93 |0.38 0.38 |0.30 | 0.40 0.29 2000 2125 2425
w| 5275 | 225 | 250 | 200 | 200 | 13 [ 260 | 13 [ 190 | 13 [ 350 | 13 [350 | 13 [230| 13 [190| 13 [160 [ 16 [ 300 [ O 16 [ 300 | 13 [ 350 ]0.37 [0.92 [0.39 0.37 10.31 |0.40 0.29 2000 2150 2450
'é 5775 | 225 | 275 | 200 | 200 | 13 | 240 | 13 | 180 | 13 [ 310 | 13 [310| 13 | 230 | 13 | 180 | 13 [ 180 | 16 | 300 | O 16 [ 300 | 13 | 350 |0.37 [0.92 |0.38 0.37 10.31 |0.40 0.29 2000 2175 2475
6250 [ 250 | 275 | 200 | 200 | 13 [240 | 13 [170 | 13 [330 [ 13 [330 [ 13 |220| 13 | 170 | 13 | 160 | 16 [300]| O 16 [ 300 | 13 [ 350 ]0.37 [0.91 [0.39 0.37 10.32 | 0.40 0.29 2000 2200 2500
5| 6750 | 250 | 300 | 200 | 200 | 13 | 230 | 13 | 160 | 13 | 310 | 13 | 310 | 13 [ 220 | 13 |170 | 13 [170| 16 | 300 | O 16 [ 300 | 13 | 350 |0.37 [0.92 |0.38 0.37 10.31 |0.40 0.29 2000 2225 2525
w| 7250 | 250 | 300 | 225 | 200 | 13 [210] 13 [ 170 ]| 16 [ 440 ] 16 [440]| 13 [210| 13 [190| 13 [160 [ 16 [ 300 [ O 16 [ 300 | 13 [ 350 |0.37 [0.92 [0.38 0.38 |0.31 |0.41 0.30 2013 2225 2525
é 7725 | 275 | 325 | 225 | 200 | 13 | 220 | 13 |[170 | 13 [ 310 | 13 |310| 13 | 220 | 13 | 170 | 13 |170| 16 [300| O 16 [ 300 | 13 | 350 |0.37 [0.91 |0.38 0.38 10.32 | 0.40 0.29 2013 2275 2575
8225 [ 275 | 325 | 225 [ 200 | 13 [210| 13 [160 | 16 [440 | 16 |[440 | 13 | 200 | 13 | 170 | 13 | 160 | 16 [300]| O 16 [ 300 | 13 [ 350 |0.37 [0.91 [0.38 0.38 10.32 | 0.41 0.30 2013 2275 2575
8700 300 | 325 | 225 | 200 | 13 | 220 | 13 |[160 | 13 | 310 | 13 | 310 | 13 | 200 | 13 | 160 | 16 |230| 16 [300| O 16 [ 300 | 13 | 350 |0.37 [0.90 |0.39 0.37 10.32 | 0.40 0.29 2013 2300 2600
9200 300 | 350 | 250 | 200 | 13 [210| 13 [170| 16 |[450 [ 16 [450 | 13 | 200 | 13 | 180 | 13 [ 160 | 16 [300| O 16 [ 300 | 13 [ 350 |0.38 [0.90 |0.38 0.38 10.32 | 0.40 0.30 2025 2325 2625
9700 300 | 350 | 250 [ 200 | 13 [ 200 | 13 [160 | 16 [430| 16 430 | 13 | 190 [ 13 | 170 [ 16 |230] 16 |300] O 16 [ 300 13 [350]0.37 |0.90 |0.39 0.38 |0.32 [0.40 0.30 2025 2325 2625
SPAN(S)= 18 m
DESIGN MEMBER THICKNESSES HT (m)= 24 or 2.7
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=18m |HT=24m[HT=27m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 225 | 225 | 225 | 16 | 230 | 13 | 250 | 13 [ 490 | 13 [ 490 | 13 | 280 | 13 [ 180 | 16 [210 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 [0.58 [0.93 |0.52 0.49 10.25 [0.86 0.45 2025 2750 3050
| 800 200 | 225 | 225 | 225 | 13 | 220 | 13 | 240 | 13 [ 440 ] 13 [ 440 | 13 | 280 | 13 [ 230 | 16 [ 230 | 16 [ 300 | 300 | 16 [ 300 | 13 [ 350 |0.55 [0.95 |0.50 0.49 10.24 | 0.86 0.33 2025 2700 3000
«é 1300 | 200 | 200 | 225 | 225 | 13 | 300 | 13 | 280 | 13 [ 540 | 13 [ 540 | 13 | 270 | 13 [ 180 | 13 | 160 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.50 [0.95 |0.43 0.57 10.24 | 0.47 0.32 2025 2675 2975
1800 | 200 [ 200 | 225 [ 225 | 13 | 300 | 13 [270 | 13 [510| 13 [510| 13 [260 | 13 [170 | 13 [ 170 [ 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.48 [0.95 [0.40 0.51 10.24 | 0.45 0.31 2025 2675 2975
2300 | 200 | 225 | 225 [ 225 | 13 [ 300 | 13 [240 | 13 [480 | 13 [480| 13 | 290 | 13 | 190 [ 13 |210[ 16 [300] O 16 [ 300 | 13 [350[0.48 [0.95 |0.39 0.49 10.24 [0.43 0.30 2025 2700 3000
ol_200 300 | 250 | 225 | 225 | 16 [ 220 | 13 [ 250 | 13 [420 | 13 420 | 13 | 260 | 13 [ 190 | 16 [ 180 | 16 | 300300 | 16 | 300 | 13 | 350 [0.59 [0.92 |0.52 0.49 10.27 [0.86 0.48 2025 2800 3125
Q| 800 200 | 225 | 225 | 225 | 13 | 180 | 13 | 210 | 13 | 370 | 13 | 370 | 13 | 240 | 13 [ 210 | 16 [ 190 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.55 [0.95 |0.51 0.49 10.24 | 0.86 0.34 2025 2700 3000
| 1300 | 200 | 225 | 225 | 225 | 13 | 300 | 13 [ 250 | 13 [ 480 | 13 480 | 13 [ 280 | 13 |[210| 13 [ 180 | 16 | 300 | 300 | 16 [ 300 | 13 [ 350 |0.51 [0.95 |0.44 0.57 10.24 | 0.49 0.32 2025 2700 3000
é 1800 | 200 | 225 | 225 | 225 | 13 | 300 | 13 | 250 | 13 [ 450 | 13 | 450 | 13 | 280 | 13 | 200 | 13 | 200 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.49 [0.95 |0.41 0.51 10.24 | 0.46 0.31 2025 2700 3000
2300 [ 200 [ 225 | 225 [ 225 | 13 [300| 13 [240 [ 13 [450 [ 13 [450[ 13 [270 [ 13 [190[ 13 [190[ 16 [300] O 16 [ 300 | 13 [350[0.48 |0.95 |0.40 0.49 [0.24 [0.44 0.30 2025 2700 3000
2800 | 200 | 225 | 225 [ 225 | 13 [300 | 13 [ 220 | 13 [420 | 13 [420| 13 | 260 | 13 | 180 | 13 | 180 | 16 [300| O 16 [ 300 | 13 [ 350 [0.47 [0.95 |0.39 0.47 10.24 [0.41 0.29 2025 2700 3000
3300 [ 200 [ 225 [ 225 [ 225 | 13 [290 | 13 [200 | 13 [390[ 13 [390[ 13 [240 [ 13 [160[ 13 [ 170 16 [300] O 16 [ 300 | 13 [ 350 [0.46 [0.95 |0.39 0.47 [0.24 [0.41 0.29 2025 2700 3000
3800 | 200 | 250 | 225 | 225 | 13 | 270 | 13 [ 180 | 13 | 360 | 13 | 360 | 13 | 260 | 13 | 180 | 13 |200| 16 [300| O 16 [ 300 | 13 | 350 |0.47 [0.95 |0.38 0.46 10.24 | 0.41 0.29 2025 2725 3025
ol 4300 20012501225 2zsl sl R0l sl Molits s sz Zro sl Mol sl 2ol Nislseollo 16 [ 300 | 13 [350[0.46 [0.95 [0.37 0.46 [0.24 [0.40 0.29 2025 2725 3025
Q| 4800 200 | 250 | 225 | 225 | 13 | 260 | 13 | 160 | 13 | 330 | 13 | 330 | 13 | 240 | 13 | 160 | 13 | 190 | 16 [ 300 | O 16 [ 300 | 13 | 350 |0.46 [0.95 |0.37 0.45 10.24 | 0.40 0.29 2025 2725 3025
w| 5275 [ 225 | 250 [ 225 | 225 | 13 [ 240 [ 16 [ 230 ] 13 [320] 13 [320] 13 [220 | 16 [220| 13 [160[ 16 [300[ O 16 [ 300 | 13 [ 350 [0.46 [0.95 |0.38 0.45 [0.28 [0.40 0.29 2025 2750 3025
'é 5775 | 225 | 275 | 250 | 225 | 13 | 250 | 13 | 160 | 13 | 330 | 13 [330 | 13 |[240 | 13 | 160 | 13 [ 180 [ 16 | 300 | O 16 [ 300 | 13 | 350 |0.45 [0.94 |0.38 0.45 10.24 [ 0.40 0.29 2038 2775 3075
6275 [ 225 [ 275 | 250 [ 225 | 13 [230 | 16 [240 | 16 [460 [ 16 [460 [ 13 [220 [ 16 [ 230 [ 13 [170] 16 [300] O 16 [ 300 | 13 [ 350 [0.46 [0.94 |0.38 0.46 [0.26 [0.40 0.30 2038 2775 3075
5| 6750 | 250 | 300 | 250 | 225 | 13 | 240 | 16 | 220 | 13 | 320 | 13 | 320 | 13 [ 230 | 16 | 220 | 13 [ 180 | 16 | 300 | O 16 [ 300 | 13 | 350 |0.46 [0.93 |0.37 0.46 10.29 | 0.40 0.29 2038 2825 3125
w| 7250 | 250 | 300 | 250 | 225 | 13 [ 230 | 16 [ 200 | 16 [ 470 | 16 [470]| 13 [220 | 16 [200 | 13 [160 [ 16 [ 300 [ O 16 [ 290 | 13 [ 350 |0.46 [0.93 |0.37 0.46 |0.26 | 0.40 0.29 2038 2825 3125
é 7725 | 275 | 325 | 275 | 225 | 13 |240 | 16 | 230 | 13 [ 320 | 13 | 320 | 13 | 220 | 16 | 220 | 13 |170| 16 [300| O 16 [ 300 | 13 | 350 |0.46 [0.93 |0.37 0.46 10.26 | 0.39 0.29 2050 2875 3175
8225 | 275 | 325 | 275 [ 225 | 13 [230 | 16 [220 | 16 [470 | 16 [470[ 13 |210| 16 | 210 | 13 [ 160 ] 16 [300| O 16 [ 300 | 13 [ 350 |0.46 [0.93 |0.37 0.46 |0.29 | 0.40 0.29 2050 2875 3175
8725 | 275 [ 325 | 275 [ 225 | 13 210 | 16 [200 | 16 [440 | 16 [440| 13 | 200 | 16 | 200 | 13 [ 160 | 16 [300| O 16 [ 280 | 13 [ 350 [0.46 [0.93 |0.37 0.46 [0.29 [0.40 0.30 2050 2875 3175
9200 300 [ 350 [ 300 [ 225 | 13 [220 | 16 [220 [ 13 [310[ 13 [310[ 13 [210[ 16 [220[ 13 [ 160 [ 16 [300[ O 16 [ 300 | 13 [350[0.46 [0.92 [0.37 0.46 [0.27 [0.39 0.29 2063 2925 3225
9700 300 [ 350 | 300 [ 225 | 13 [210] 16 [210] 16 [450 | 16 450 | 13 200 [ 16 |210[ 13 | 160 | 16 |300[ O 16 290 13 [350]0.46 |0.92 |0.37 0.46 [0.29 [0.40 0.29 2063 2925 3225
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002

M703.45B 3




Span (S)= 2.1 m
DESIGN MEMBER THICKNESSES HT (m)= 1.2 or 1.5 or 1.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=21m |[HT=12m[HT=1.5m[HT=1.8m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |[ctoc| Size [ctoc| C4 K3 Cc7 C1 K2 C5 Cé mm mm mm mm
250 250 | 275 [ 200 | 200 | 16 | 210 | 13 | 250 | 16 | 410 ] 16 [ 410 ] 13 | 190 | 16 [ 180 | 16 [ 200 | 16 | 300 | 300 | 16 | 200 | 13 [ 350 |0.43 |0.90 |0.52 0.46 |0.44 [0.84 0.40 2300 1575 1875 2200
| 800 200 | 225 | 200 | 200 | 13 | 180 | 13 | 220 | 16 | 460 | 16 | 460 | 13 | 250 | 13 | 230 | 16 | 180 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.35 [0.92 |0.47 0.45 10.43 [0.60 0.31 2300 1500 1800 2100
é 1300 | 200 | 200 | 200 | 200 | 13 | 270 | 13 [ 300 | 13 [380 | 13 [ 380 | 13 | 240 | 13 [250 | 16 [ 180 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.34 [0.92 [0.42 0.37 |0.44 [0.45 0.29 2300 1475 1775 2075
1800 | 200 [ 225 | 200 [ 200 | 13 | 280 | 13 |[300 | 13 [370| 13 [370 | 13 [250 | 13 [300( 13 [160 | 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.33 [0.92 |0.39 0.34 10.43 [0.43 0.28 2300 1500 1800 2100
2300 | 200 [ 225 | 200 [ 200 | 13 [270 | 13 [300 | 13 [340 [ 13 [340 [ 13 230 [ 13 300 [ 16 [230[ 16 [300] O 16 [ 300 13 [350[0.32 |0.92 [0.39 0.32 [0.43 [0.41 0.28 2300 1500 1800 2100
ol_200 300 | 300 | 200 | 200 | 16 [210 | 13 [ 250 | 16 [ 390 | 16 | 390 | 13 | 170 | 16 | 180 | 16 | 200 | 16 | 300|300 | 16 | 180 | 13 | 350 [0.42 |0.88 |0.53 0.46 |0.45 [0.84 0.45 2300 1650 1975 2275
gl 775 225 | 250 | 200 | 200 | 13 | 160 | 13 | 200 | 16 | 450 | 16 | 450 | 13 | 240 | 13 [ 220 | 16 [ 170 | 16 [ 300 | 300 | 16 | 300 | 13 | 350 |0.35 |0.91 |0.49 0.49 10.43 [0.71 0.32 2300 1550 1850 2150
| 1300 | 200 | 225 | 200 | 200 | 13 | 240 | 13 [ 270 ] 13 | 330 | 13 | 330 | 13 | 250 | 13 [270 | 16 [210 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.34 [0.92 |0.43 0.38 10.43 [0.47 0.30 2300 1500 1800 2100
é 1800 | 200 | 225 | 200 | 200 | 13 | 250 | 13 | 280 | 13 [330 | 13 [330 | 13 | 230 | 13 [280 | 16 | 220 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.33 [0.92 [0.40 0.34 10.43 [0.43 0.29 2300 1500 1800 2100
2300 [ 200 [ 225 | 200 [ 200 | 13 [250 | 13 [280 [ 13 [310[ 13 [310[ 13 [220 | 13 [280 [ 16 [220 | 16 [ 300 O 16 [ 300 13 [350[0.32 [0.92 [0.39 0.32 [0.43 [0.42 0.28 2300 1500 1800 2100
2800 | 200 | 250 | 200 | 200 | 13 [ 230 | 13 [250 | 16 [ 450 | 16 [ 450 | 13 | 210 | 13 | 300 | 16 |210] 16 [300| O 16 [ 300 | 13 [ 350 [0.31 [0.92 |0.38 0.32 10.43 [0.40 0.28 2300 1500 1825 2125
3300 (200 | 250 | 200 | 200 | 13 [210 | 13 |[240 | 16 [410( 16 [410| 13 [210 | 13 |270 | 16 |[230 | 16 [300]| O 16 [ 300 | 13 [350]0.30 [0.92 |0.37 0.31 ]0.42 [0.40 0.28 2300 1525 1825 2125
3775 | 225 | 250 | 200 | 200 | 13 [ 220 | 13 [240 | 16 [450 | 16 [450 | 13 | 200 | 13 | 250 | 16 | 200 | 16 [300| O 16 [ 300 | 13 [ 350 |0.30 [0.91 |0.38 0.30 |0.43 [0.40 0.28 2300 1550 1850 2150
ol 4275 | 225 | 275 | 200 | 200 | 13 | 210 | 13 [ 220 | 16 [410[ 16 | 410 [ 13 [200 | 13 | 250 | 16 | 230 | 16 [300 | O 16 [ 300 | 13 [ 350 [0.29 [0.91 [0.37 0.30 |0.42 [0.40 0.28 2300 1575 1875 2175
Q| 4775 225 | 275 [ 200 | 200 | 13 | 210 | 13 | 220 | 16 | 400 | 16 | 400 | 13 | 200 | 13 | 240 | 16 [ 230 | 16 [300| O 16 [ 300 | 13 [ 350 |0.29 |0.91 |0.37 0.30 |0.42 [0.39 0.28 2300 1575 1875 2175
| 5250 | 250 | 300 | 200 | 200 | 13 [ 210 ] 13 | 220 | 16 | 430 | 16 [ 430 13 [ 190 | 13 [240 | 16 [200 | 16 [300 | O 16 [ 300 | 13 [350]0.29 [0.90 [0.38 0.30 |0.43 [0.39 0.28 2300 1600 1900 2225
é 5750 | 250 | 300 | 200 | 200 | 13 | 200 | 13 | 200 | 16 [ 380 | 16 [380 | 13 [ 190 | 13 [ 230 | 16 [220 | 16 | 300 | O 16 [ 300 | 13 [ 350 |0.29 [0.90 |0.37 0.29 10.43 [0.39 0.28 2300 1625 1925 2225
6225 [ 275 | 325 | 200 | 200 | 13 [200 | 13 |[200| 16 [400( 16 |[400 | 13 [200 | 13 |230 | 16 [220 | 16 [300]| O 16 [ 300 | 13 [ 350 |0.28 [0.90 |0.37 0.29 10.43 [0.39 0.28 2300 1675 1975 2275
5| 6725 | 275 | 325 | 200 | 200 | 13 | 190 | 13 | 190 | 16 | 370 | 16 [ 370 | 13 [180 | 13 [210 | 16 [210| 16 [300 | O 16 [ 300 | 13 [ 350 |0.28 [0.90 |0.37 0.29 10.43 [0.39 0.28 2300 1675 1975 2275
| 7200 300 | 350 [ 200 | 200 | 13 [ 190 | 13 [190 [ 16 [390 | 16 [390| 13 [190 | 13 |210| 16 |[210| 16 [300| O 16 [ 300 | 13 [ 350 |0.28 |0.89 |0.37 0.29 10.43 [0.39 0.28 2300 1725 2025 2325
é 7700 300 | 350 | 200 | 200 | 13 [ 180 | 13 [170| 16 [360 | 16 | 360 | 13 | 170 | 13 | 200 | 16 |200| 16 [300| O 16 [ 300 | 13 [ 350 |0.28 |0.89 |0.37 0.29 10.43 [0.39 0.28 2300 1725 2025 2325
8175 325 | 375 [ 200 | 200 | 13 [180 | 13 |[170| 16 [380 [ 16 [380| 13 [180 | 13 |200 | 16 |200 | 16 [300| O 16 [ 300 | 13 [ 350 |0.28 [0.88 |0.38 0.29 10.43 [0.39 0.28 2300 1775 2075 2375
8675 325 | 375 | 200 | 200 | 13 [ 170 | 13 [170| 16 [350 | 16 | 350 | 13 | 170 | 13 | 190 | 16 | 190 | 16 [300| O 16 [ 300 | 13 [ 350 |0.28 |0.88 |0.38 0.28 10.43 [0.39 0.28 2300 1775 2075 2375
9150 350 | 400 [ 225 | 200 | 13 [170 | 13 |[190 [ 16 [370| 16 [370| 13 [160 | 13 |200 | 16 | 180 | 16 [ 300 | O 16 [ 300 | 13 [ 350 ]0.29 |0.87 |0.38 0.29 10.44 [0.39 0.28 2313 1825 2100 2400
9650 350 [ 400 | 225 [ 200 | 13 [170 | 13 [180 [ 16 [350 [ 16 [ 350 | 13 [ 160 [ 13 200 [ 16 [ 190 [ 16 [300[ O 16 [ 300 ] 13 [350[0.28 |0.87 [0.38 0.29 [0.44 [0.39 0.28 2313 1825 2125 2425
SPAN(S)= 21 m
DESIGN MEMBER THICKNESSES HT (m)= 241 or 24
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars Ja H3 J3 H1 H2 S=21m |HT=21m[HT=24m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |[ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 250 | 200 | 200 | 16 | 210 | 13 [ 220 | 16 [ 390 | 16 [ 390 | 13 [ 170 | 16 [ 160 | 16 [ 190 | 16 | 300 | 300 | 16 | 200 | 13 [ 350 [0.49 [0.92 [0.51 0.46 10.28 [0.84 0.42 2300 2475 2775
| 800 200 | 225 | 200 | 200 | 13 | 170 | 13 | 190 | 16 [ 450 | 16 [ 450 | 13 | 240 | 13 | 190 | 16 [ 170 | 16 | 300 | 300 | 16 | 300 | 13 [ 350 |0.43 [0.94 |0.47 0.50 |0.27 | 0.84 0.31 2300 2400 2700
é 1300 | 200 | 225 | 200 | 200 | 13 | 270 | 13 | 240 | 13 [ 370 | 13 | 370 | 13 | 260 | 13 |[230 | 16 | 230 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.40 [0.94 |0.42 0.44 10.27 [ 0.47 0.30 2300 2400 2700
1800 | 200 [ 225 | 200 [ 200 | 13 | 270 | 13 | 240 | 13 [ 360 | 13 [360 | 13 [240 | 13 [230 | 16 |[240[ 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.39 [0.94 [0.40 0.40 10.27 |0.43 0.29 2300 2400 2700
2300 | 200 | 225 | 200 [ 200 | 13 | 260 | 13 [220 | 13 [340 | 13 [340| 13 | 220 | 13 |210[ 16 |230[ 16 [300] O 16 [ 300 | 13 [ 350 [0.37 |0.94 |0.38 0.38 |0.27 [0.41 0.28 2300 2400 2700
ol 200 300 | 275 | 200 | 200 | 16 [200 | 13 [220 | 16 [ 350 | 16 | 350 | 13 | 160 | 16 | 160 | 16 | 190 | 16 | 300300 | 16 | 200 | 13 | 350 [0.50 [0.91 |0.52 0.46 [0.29 [0.84 0.46 2300 2550 2850
gl 775 225 | 250 | 200 | 200 | 13 | 160 | 13 | 180 | 16 [ 440 | 16 | 440 | 13 | 230 | 13 | 180 | 16 [ 160 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.44 |0.93 |0.49 0.46 10.27 | 0.84 0.32 2300 2450 2750
| 1300 | 200 | 225 | 200 | 200 | 13 | 230 | 13 [ 230 ] 13 | 330 | 13 | 330 | 13 [240 | 13 [ 210 | 16 [ 200 | 16 | 300 | 300 | 16 [ 300 | 13 [ 350 |0.40 [0.94 [0.43 0.44 10.27 [ 0.49 0.30 2300 2400 2700
é 1800 | 200 | 225 | 200 | 200 | 13 | 250 | 13 | 230 | 13 [ 330 | 13 [ 330 | 13 | 220 | 13 [210 | 16 | 220 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.39 [0.94 |0.40 0.40 10.27 [0.44 0.29 2300 2400 2700
2300 [ 200 [ 225 | 200 [ 200 | 13 [240 | 13 [210[ 13 [320[ 13 [320[ 13 [210[ 13 [200[ 16 [210[ 16 [300] O 16 [ 300 [ 13 [350[0.37 [0.94 [0.39 0.38 |0.27 [0.42 0.28 2300 2400 2700
2800 | 200 | 250 | 200 | 200 | 13 [230 | 13 [190 | 16 [450 | 16 [ 450 | 13 | 220 13 |210| 13 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 [0.37 [0.94 [0.37 0.37 10.27 [0.40 0.28 2300 2425 2725
3300 [ 200 | 250 | 200 | 200 | 13 [210| 13 [180 | 16 |[410 ] 16 [410] 13 |210| 13 | 190 | 16 |230| 16 [300]| O 16 [ 300 | 13 [350|0.36 [0.94 [0.37 0.36 |0.27 | 0.40 0.27 2300 2425 2725
3775 | 225 | 275 | 200 | 200 | 13 | 230 | 13 |[170 | 16 [ 440 | 16 | 440 | 13 | 220 | 13 | 180 | 13 | 160 | 16 [300| O 16 [ 300 | 13 | 350 |0.35 [0.93 |0.37 0.36 |0.27 | 0.40 0.28 2300 2475 2775
ol 4275 | 225 | 275 | 200 | 200 | 13 | 210 | 13 | 160 | 16 |410] 16 /410 | 13 | 200 | 13 | 160 | 16 | 230 | 16 [ 300 | O 16 [ 300 | 13 [350]0.35 [0.93 [0.37 0.35 10.27 | 0.40 0.28 2300 2475 2775
Q| 4775 225 | 275 | 200 | 200 | 13 | 210 | 16 | 230 | 16 [ 410 | 16 | 410 | 13 | 200 | 16 | 240 | 16 | 230 | 16 [ 300 | O 16 [ 300 | 13 | 350 |0.35 [0.93 |0.37 0.36 [0.28 | 0.39 0.28 2300 2475 2775
| 5250 | 250 | 300 | 200 | 200 | 13 [220 | 16 | 220 | 16 | 430 | 16 [430| 13 [210| 16 [220 | 16 [240 [ 16 [ 300 | O 16 [ 300 | 13 [350]0.35 [0.93 [0.37 0.36 |0.29 | 0.39 0.28 2300 2525 2825
g 5750 | 250 | 300 | 225 | 200 | 13 | 200 | 13 | 160 | 16 [ 390 | 16 [390 | 13 | 190 | 13 | 160 | 16 | 220 [ 16 | 300 | O 16 [ 300 | 13 | 350 |0.35 [0.93 |0.37 0.35 10.28 | 0.39 0.28 2313 2525 2825
6225 | 275 | 325 | 225 | 200 | 13 [210| 16 [230 | 16 [410 ] 16 [410[ 13 200 | 13 | 160 | 16 | 230 | 16 [300]| O 16 [ 300 | 13 [350]0.35 [0.92 [0.37 0.36 |0.29 | 0.39 0.28 2313 2575 2875
5| 6725 | 275 | 325 | 225 | 200 | 13 | 190 | 16 | 220 | 16 | 380 | 16 | 380 | 13 [ 180 | 16 | 220 | 16 | 210 | 16 | 300 | O 16 [ 300 | 13 | 350 |0.35 [0.92 |0.37 0.36 |0.32 | 0.39 0.27 2313 2575 2875
| 7200 300 | 350 | 250 | 200 | 13 [200 | 13 [160 | 16 [400 | 16 [400| 13 | 190 | 13 | 160 | 16 |[220| 16 [300| O 16 [ 300 | 13 [350]0.35 [0.91 [0.37 0.36 |0.28 | 0.39 0.28 2325 2625 2925
é 7700 300 | 350 | 250 | 200 | 13 | 190 | 16 | 230 | 16 | 380 | 16 | 380 | 13 | 180 | 16 | 240 | 16 |210| 16 [300| O 16 [ 300 | 13 | 350 |0.36 [0.91 |0.37 0.36 |0.29 | 0.39 0.27 2325 2625 2925
8175 325 | 375 [ 250 | 200 | 13 [190 | 16 [220 | 16 [ 390 [ 16 [390[ 13 |170 | 16 | 220 | 16 [190 | 16 [300| O 16 [ 300 | 13 [350]0.36 [0.90 |0.37 0.36 |0.30 | 0.39 0.27 2325 2675 2950
8675 325 | 375 | 250 | 200 | 13 | 180 | 16 | 200 | 16 | 370 | 16 | 370 | 13 | 170 | 16 | 220 | 16 |200| 16 [300| O 16 [ 300 | 13 | 350 |0.36 [0.90 |0.37 0.36 |0.33 | 0.39 0.27 2325 2675 2975
9150 350 | 375 | 275 [ 200 | 13 [180 | 16 [220 | 16 [ 360 [ 16 [ 360 [ 13 | 170 | 16 | 240 | 16 [ 190 ]| 16 [300| O 16 [ 300 | 13 [ 350 ]0.36 [0.90 |0.37 0.36 |0.30 | 0.38 0.27 2338 2700 2975
9650 350 | 400 | 275 [ 200 | 13 [ 180 | 16 [220 | 16 [370| 16 | 370 | 13 | 170 [ 16 | 230 [ 16 |200| 16 |300] O 16 [ 300 ]| 13 [350[0.36 [0.90 |0.36 0.36 |0.30 [0.38 0.27 2338 2725 3025
SPAN(S)= 21 m
DESIGN MEMBER THICKNESSES HT (m)= 27 or
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=21m |HT=27m[HT=3.0m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 275 [ 225 | 225 | 16 | 210 | 13 [ 200 | 16 [ 400 | 16 [ 400 ]| 13 [ 170 | 16 [ 170 | 16 [220 | 16 | 300 | 300 | 16 [ 280 | 13 [ 350 [0.61 [0.94 |0.53 0.46 [0.23 [0.84 0.41 2325 3100 3400
w| 800 200 | 225 | 225 | 225 | 13 | 170 | 13 | 180 | 16 [ 450 | 16 [ 450 | 13 | 220 | 16 [ 240 | 16 [ 170 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.52 [0.95 |0.47 0.46 |0.22 | 0.84 0.31 2325 3000 3300
é 1300 | 200 | 225 | 225 | 225 | 13 | 270 | 13 | 210 | 13 [ 370 | 13 | 370 | 13 | 250 | 13 [ 160 | 16 | 220 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.48 [0.95 |0.42 0.53 10.22 | 0.47 0.30 2325 3000 3300
1800 | 200 [ 225 | 225 [ 225 | 13 | 280 | 13 [ 200 | 13 [370 | 13 [370 | 13 [230| 16 [240 | 16 |[240[ 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.47 [0.95 [0.39 0.47 10.22 |0.43 0.29 2325 3000 3300
2300 | 200 | 225 | 225 [ 225 | 13 [ 260 | 13 [ 190 | 13 [340 | 13 [340| 13 |210| 16 | 220 | 16 | 230 16 [300] O 16 [ 300 | 13 [ 350 [0.45 [0.95 |0.38 0.45 10.22 [0.41 0.28 2325 3000 3300
ol 200 300 | 300 | 225 | 225 | 16 [200 | 13 [200 | 16 [370 | 16 | 370 | 13 | 160 | 16 [ 160 | 16 [ 210 | 16 | 300300 | 16 | 250 | 13 | 350 [0.61 [0.93 |0.53 0.46 [0.24 [0.84 0.45 2325 3175 3475
gl 775 225 | 250 | 225 | 225 | 13 | 160 | 13 | 170 | 16 [ 440 | 16 | 440 | 13 | 220 | 13 | 160 | 16 [ 160 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.53 |0.95 |0.49 0.46 10.22 | 0.84 0.32 2325 3050 3350
| 1300 | 200 | 225 | 225 | 225 | 13 | 230 | 13 [ 190 ] 13 | 330 | 13 | 330 | 13 [ 220 | 13 [ 160 | 16 [ 200 | 16 | 300 | 300 | 16 [ 300 | 13 [ 350 |0.48 [0.95 |0.42 0.54 10.22 | 0.49 0.30 2325 3000 3300
é 1800 | 200 | 225 | 225 | 225 | 13 | 250 | 13 | 190 | 13 [ 330 | 13 [ 330 | 13 | 210 | 16 [ 230 | 16 | 220 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.47 [0.95 |0.40 0.47 10.22 [ 0.44 0.29 2325 3000 3300
2300 [ 200 [ 250 | 225 [ 225 | 13 [250 | 13 [180 [ 13 [320[ 13 [320[ 13 [210[ 13 [170[ 16 [210] 16 [300] O 16 [ 300 | 13 [ 350 [0.46 [0.95 |0.38 0.45 10.22 [0.42 0.28 2325 3000 3325
2800 | 200 | 250 | 225 [ 225 | 13 [240 | 13 [160 | 16 [460 | 16 [460 | 13 | 220 | 13 | 160 | 13 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 [0.45 [0.95 |0.37 0.44 10.21 [0.40 0.28 2325 3025 3325
3300 [ 200 [ 250 | 225 [ 225 | 13 [220 | 16 [240 | 16 [430[ 16 [430[ 13 [200 | 16 | 220 [ 16 [230] 16 [300] O 16 [ 300 ] 13 [350[0.45 [0.95 [0.37 0.44 10.23 [0.39 0.28 2325 3025 3325
3775 | 225 | 275 | 225 | 225 | 13 | 200 | 16 | 210 | 16 [ 390 | 16 | 390 | 13 | 210 | 16 | 210 | 13 |160| 16 [300| O 16 [ 300 | 13 | 350 |0.45 [0.95 |0.36 0.44 10.23 | 0.39 0.28 2325 3075 3350
ol 4275 225 | 275 [ 225 [ 225 [ 13 [210[ 16 [200 ] 16 [ 420 [ 16 [ 420 ] 13 [200] 16 [190] 16 [230] 16 [300] O 16 [ 290 | 13 [ 350 [0.44 |0.95 |0.37 0.44 10.26 [0.39 0.28 2325 3075 3375
Q| 4775 225 | 275 | 250 | 225 | 13 | 220 | 16 | 230 | 16 [ 430 | 16 | 430 | 13 | 200 | 16 | 220 | 16 | 240 | 16 [ 300 | O 16 [ 300 | 13 | 350 |0.43 [0.95 |0.36 0.43 10.26 | 0.39 0.28 2338 3075 3375
w| 5250 [ 250 | 300 [ 250 | 225 | 13 [ 210 ] 16 [ 200 ] 16 [400] 16 [400 ]| 13 [210] 16 [200| 13 [160 [ 16 [300 [ O 16 [ 290 | 13 [ 350 [0.43 |0.95 |0.36 0.43 [0.26 [0.39 0.28 2338 3125 3400
g 5750 | 250 | 300 | 250 | 225 | 13 | 210 | 16 | 190 | 16 [ 410 | 16 [410 | 13 | 200 | 16 | 180 | 16 | 220 [ 16 | 300 | O 16 [ 280 | 13 | 350 |0.43 [0.94 |0.36 0.43 10.26 | 0.39 0.27 2338 3125 3425
6225 [ 275325 [ 275 [ 225 | 13 [200| 16 [210[ 16 [390[ 16 [390[ 13 [200 | 16 [200 [ 16 [230[ 16 [300] O 16 [ 300 | 13 [ 350 [0.43 [0.94 |0.36 0.43 [0.26 [0.38 0.27 2350 3175 3450
5| 6725 | 275 | 325 | 275 | 225 | 13 | 200 | 16 | 190 | 16 | 400 | 16 [ 400 | 13 [ 190 | 16 | 190 | 16 | 220 | 16 | 300 | O 16 [ 280 | 13 | 350 |0.43 [0.93 |0.36 0.43 10.26 | 0.38 0.27 2350 3175 3475
| 7200 300 | 350 [ 275 [ 225 | 13 [190 | 16 [ 180 | 16 [ 390 [ 16 [390[ 13 | 180 | 16 | 180 | 16 [210] 16 [300| O 16 [ 270 | 13 [ 350 |0.43 [0.93 |0.36 0.43 10.27 |0.38 0.27 2350 3225 3475
é 7700 300 | 350 | 300 | 225 | 13 | 190 | 16 | 200 | 16 | 400 | 16 | 400 | 13 | 180 | 16 | 190 | 16 |210| 16 [300| O 16 [ 280 | 13 | 350 |0.43 [0.93 |0.36 0.43 10.27 |0.38 0.27 2363 3225 3525
8200 300 | 350 | 300 [ 225 | 13 [180 | 16 [ 190 | 16 |[370[ 16 [370[ 13 |170 | 16 | 180 | 16 [200| 16 [300| O 16 [ 270 | 13 [ 350 |0.43 [0.93 |0.36 0.43 10.27 |0.38 0.27 2363 3225 3525
8675 325 [ 375 | 300 [ 225 | 13 | 190 | 16 [180 | 16 [390 | 16 [ 390 | 13 | 180 | 16 | 180 | 16 |210| 16 |300| O 16 [ 260 | 13 [ 350 [0.43 [0.92 |0.36 0.43 [0.27 [0.38 0.27 2363 3275 3575
9175 325 [ 375 [ 325 [ 225 | 13 [180| 16 [190[ 16 [370[ 16 [370[ 13 [170[ 16 [ 190 [ 16 [200[ 16 [300[ O 16 [ 270 13 [350[0.43 [0.92 [0.36 0.43 [0.27 [0.38 0.27 2375 3275 3575
9650 350 [ 400 | 325 [ 225 | 13 [ 180 | 16 [ 180 | 16 [ 390 [ 16 | 390 | 13 |170[ 16 | 180 [ 16 |210| 16 |300[ O 16 260 ] 13 [350]0.43 ]0.92 |0.35 0.43 10.27 [0.37 0.27 2375 3325 3625
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002

M703.45B 4
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Span (S)= 2.4 m
DESIGN MEMBER THICKNESSES HT (m)= 1.5 or 1.8 or 21
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=24m |[HT=15m[HT=18m[HT=21m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| G1 | Size |[ctoc| Size [ctoc| C4 K3 C7 Cc1 K2 C5 C6 mm mm mm mm
250 250 | 250 | 200 | 200 | 16 [ 180 | 13 [ 190 | 16 | 340 | 16 | 340 | 13 | 160 ] 19 [210| 16 [ 160 | 16 [ 300 | 300 | 16 | 170 [ 13 | 350 [0.45 |0.91 |0.49 0.44 10.37 | 0.83 0.38 2600 1875 2175 2475
| 800 200 | 225 | 200 | 200 [ 16 |[220 | 13 [ 170 | 16 [ 330 | 16 [ 330 | 13 [ 190 | 13 [160 | 19 [ 190 | 16 [300 300 | 16 [ 290 | 13 | 350 [0.34 [0.93 |0.48 0.43 [0.36 | 0.58 0.30 2600 1800 2100 2400
»| 1300 200 | 225 | 200 | 200 | 13 [ 210 | 13 [ 230 | 16 | 430 | 16 |430| 13 | 220 | 13 [ 230 | 16 [ 170 | 16 [ 300 | 300 | 16 | 300 | 13 | 350 |0.33 |0.93 |0.41 0.36 [0.36 | 0.45 0.28 2600 1800 2100 2400
=800 200 | 225 | 200 | 200 [ 13 |220 | 13 |230 | 16 | 420 | 16 [420 | 13 | 200 | 13 [230 | 16 [ 180 | 16 [300 | 300 | 16 | 300 | 13 | 350 [0.32 [0.93 |0.39 0.33 [0.36 | 0.42 0.27 2600 1800 2100 2400
2300 200 | 250 [ 200 | 200 | 13 [200 | 13 [220 | 16 [ 380 [ 16 [ 380 [ 13 [ 200 [ 13 [230[ 16 [210] 16 [300] O 16 | 300 [ 13 | 350 [0.30 |0.93 [0.37 0.31 [0.35 [0.40 0.26 2600 1825 2125 2425
ol_200 300 | 275 | 200 | 200 [ 16 | 180 | 13 | 200 | 16 [ 320 | 16 [320 | 16 [230| 19 [200 | 16 [ 160 | 16 [300 | 300 | 16 | 160 | 13 | 350 [0.43 |0.90 [0.49 0.44 10.38 | 0.83 0.42 2600 1950 2250 2550
gl 775 225 | 250 | 200 | 200 | 16 [ 200 | 13 [ 160 | 19 | 420 | 19 | 420 | 13 | 160 | 16 [ 220 | 19 [ 190 | 16 [ 300 | 300 | 16 | 300 | 13 | 350 [0.35 |0.92 |0.50 0.48 [0.36 | 0.72 0.33 2600 1850 2150 2450
| 1300 200 | 225 | 200 | 200 [ 13 | 190 | 13 |200 | 16 [ 370 | 16 |[370 | 13 | 200 | 13 [200 | 19 [220 | 16 [300 300 | 16 | 300 | 13 | 350 [0.33 [0.93 |0.44 0.37 [0.36 | 0.47 0.28 2600 1800 2100 2400
g 1800 200 | 250 | 200 | 200 | 13 [200 | 13 [ 210 | 16 | 380 | 16 | 380 | 13 | 200 | 13 | 230 | 16 [ 170 | 16 [ 300|300 | 16 | 300 | 13 | 350 [0.31 |0.93 |0.39 0.33 [0.36 | 0.43 0.27 2600 1800 2125 2425
2300 20002500 200N 200N SH R0l Il 2ol e ssol e h sSs oS Mol i SH| 220 e 2ool e IS oono 16 | 300 [ 13 | 350 [0.30 [0.93 [0.37 0.31 [0.35 [0.41 0.26 2600 1825 2125 2425
2800 200 | 250 | 200 | 200 [ 13 [ 180 | 13 [ 190 ] 16 | 330 | 16 | 330 | 13 | 180 ] 13 | 220 ] 16 [ 190 ] 16 [300| O 16 | 300 | 13 | 350 |0.30 |0.93 |0.36 0.30 [0.35 | 0.39 0.25 2600 1825 2125 2425
3275 22512751 200 I200MH S| ool Bl Mnsiissol e issonlisH|nsol| S22l Hdsii2o0l | Hdc iS00l o 16 | 300 | 13 | 350 |0.29 |0.92 |0.36 0.29 [0.36 | 0.38 0.26 2600 1875 2175 2475
3750 250 | 275 | 200 | 200 | 13 [180 | 13 [ 190 | 16 | 330 | 16 |330| 13 [ 170 ] 13 | 190 ] 16 [ 170 ] 16 [300| O 16 | 300 | 13 | 350 ]0.28 |0.91 |0.37 0.29 [0.36 | 0.38 0.26 2600 1875 2200 2500
ol 4250 2501300l 200 I200M | SH| sl ESilEZol Mnsiis2ol e IsZonisH| sol Sl ool Hdsiiocl| HdeiSooN o 16 | 300 | 13 | 350 |0.28 |0.92 |0.36 0.29 [0.36 | 0.38 0.26 2600 1925 2225 2525
Q| 4725 275 | 325 | 200 | 200 | 13 [ 180 | 13 [170 | 16 | 360 | 16 | 360 | 13 | 170 ] 13 | 190 | 16 [ 160 | 16 [300| O 16 | 300 | 13 | 350 ]0.27 |0.91 |0.37 0.28 |0.37 | 0.38 0.26 2600 1950 2250 2575
| 5225 2751 3251 200 I200M | SH| ISl ESiEZol Ml iS50l el IssonlisH| i sol Sl sol Hdsi ool e iSooN o 16 | 300 | 13 | 350 |0.27 |0.91 |0.36 0.28 [0.36 | 0.38 0.26 2600 1975 2275 2575
g 5725 275 | 325 | 200 | 200 | 13 [170 | 13 [160 | 16 [ 320 | 16 |320| 13 | 160 | 13 | 170 ] 16 | 180 ] 16 [300| O 16 | 300 | 13 | 350 ]0.27 |0.91 |0.36 0.28 |0.36 | 0.38 0.26 2600 1975 2275 2575
6200 300N S50l 200 I200M | SH| izl Brell2s0] Ml issol el IssonlsH| 7ol Sl 7ol Hdslisol|HdeiSooN o 16 | 300 | 13 | 350 |0.27 |0.90 |0.36 0.28 [0.37 | 0.38 0.26 2600 2025 2325 2625
5| 6675 325 | 350 | 200 | 200 | 13 [170 | 16 [ 230 | 16 | 340 | 16 | 340 | 13 | 160 | 16 | 240 ] 16 | 160 ]| 16 [300| O 16 | 300 | 13 | 350 |0.27 |0.89 |0.36 0.28 |0.38 | 0.38 0.26 2600 2050 2350 2650
| 7175 3251 3751 2251 200N I SH|eol BrsSiEeol Hnsiis20l el Is2onliSH|neol| Sl 7ol HdsliZol| Hde iS00l o 16 | 300 | 13 | 350 |0.27 |0.89 |0.36 0.28 [0.37 | 0.38 0.26 2613 2075 2375 2675
g 7650 350 | 400 | 225 | 200 | 13 [160 | 13 [ 160 | 16 | 330 | 16 | 330 | 13 | 160 | 13 | 170 ] 16 | 180 ] 16 [300| O 16 | 300 | 13 | 350 |0.27 |0.89 |0.36 0.28 |0.37 | 0.38 0.26 2613 2125 2425 2725
8150 3501400l 2251 200N 6| F240] Hrell2s0] Hnsiisol el istonikcH|2sol Sl 7ol HdsliZol| HdeIiSooN o 16 | 300 | 13 | 350 |0.27 |0.89 |0.36 0.28 [0.37 | 0.38 0.26 2613 2125 2425 2725
8625 375 | 425 | 225 | 200 | 16 [ 240 | 16 [ 230 | 16 [ 320 | 16 |320| 16 | 240 | 13 | 160 ] 16 | 170 ] 16 [300| O 16 | 300 | 13 | 350 |0.27 |0.88 |0.36 0.33 [0.38 | 0.42 0.31 2613 2175 2475 2775
9125 375111425] 1250120006230 H3lEe0l Hgli4300 lingl|430n] 62201 3l |[M7olHdsl [i1e0l|nd6[S00x| 0 16 | 300 | 13 | 350 ]0.28 |0.88 |0.36 0.30 [0.38 | 0.45 0.33 2625 2175 2475 2775
9600 | 400 [ 450 | 250 [ 200 | 16 [230 | 13 [160 | 16 [310 | 16 [310| 16 [230 | 13 [170] 16 [160[ 16 [300[ O 16 | 300 [ 13 | 350 [0.27 |0.87 [0.36 0.30 [0.38 [0.42 0.31 2625 2225 2525 2825
SPAN(S)= 24 m
DESIGN MEMBER THICKNESSES HT (m)= 24 or 2.7
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=24m |[HT=24m[HT=27m
(mm) | Thick | Thick. | Thick | Thick. | Size [ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| G1 | Size |[ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 250 | 225 | 225 | 16 [ 180 | 13 [ 190 | 16 | 330 | 16 [ 330 | 13 [ 160 | 19 [210| 16 [ 160 | 16 [300 | 300 | 16 | 180 | 13 | 350 [0.46 |0.93 |0.49 0.44 [0.25 [ 0.83 0.38 2625 2775 3075
| 800 200 | 250 | 225 | 225 [ 16 [ 220 | 13 [ 160 | 16 [ 320 | 16 [ 320 | 13 [ 180 | 16 [230 | 19 [ 190 ]| 16 [300 | 300 | 16 | 300 | 13 | 350 [0.41 |0.95 [0.48 0.51 [0.24 | 0.61 0.30 2625 2700 3025
| 1300 200 | 225 | 225 | 225 | 13 |210 | 13 [ 210 | 16 | 420 | 16 [420| 13 [ 210 | 13 [ 170 | 16 [ 170 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.38 |0.95 |0.41 0.42 [0.24 | 0.46 0.28 2625 2700 3000
=["1800 200 | 225 | 225 | 225 [ 13 |210 | 13 |210| 16 [ 410 | 16 [410] 13 [ 190 ] 13 [ 170 ]| 16 [170]| 16 [300 | 300 | 16 | 300 | 13 | 350 [0.37 |0.95 [0.39 0.39 [0.24 | 0.42 0.27 2625 2700 3000
2300 200 | 250 | 225 | 225 | 13 [200 | 13 [190 | 16 [ 380 | 16 | 380 | 13 | 190 | 13 | 190 ] 16 [210] 16 [300]| O 16 | 300 [ 13 | 350 ]0.36 |0.95 |0.37 0.36 [0.24 [ 0.40 0.26 2625 2725 3025
ol 200 300 | 275 | 225 | 225 | 16 [ 180 | 13 [ 190 | 16 |[310| 16 [ 310 ] 16 [220 | 19 [ 190 | 19 [220]| 16 [ 300 | 300 | 16 | 180 | 13 | 350 [0.49 [0.92 |0.52 0.44 [0.26 | 0.83 0.43 2625 2850 3150
gl 775 225 | 250 | 225 | 225 | 16 [ 190 | 16 | 220 | 19 | 410 | 19 [410| 13 | 160 | 16 [ 200 | 19 [ 190 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.42 |0.94 |0.50 0.45 [0.28 | 0.85 0.33 2625 2750 3050
| 1300 200 | 250 | 225 | 225 [ 13 [ 180 | 13 [ 190 | 16 [370| 16 [ 370 | 13 [ 200 | 13 [ 180 | 19 [220]| 16 [300 | 300 | 16 | 300 | 13 | 350 [0.39 |0.95 [0.44 0.43 [0.24 | 0.48 0.28 2625 2700 3025
g 1800 200 | 250 | 225 | 225 | 13 [200 | 13 [190 | 16 | 370 | 16 [ 370 | 13 | 200 | 13 | 190 | 16 [ 200 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.37 |0.95 |0.39 0.39 [0.24 1 0.43 0.27 2625 2725 3025
2300 2000250l 225 I2ze s sl s Esol e issol e ssonsHMsol s ESol el 2o0l lielisoonlg 16 | 300 [ 13 | 350 [0.36 [0.95 [0.37 0.36 [0.24 [0.41 0.26 2625 2725 3025
2800 200 | 250 | 225 | 225 | 13 [180 | 13 [170] 16 [ 330 | 16 [ 330 | 13 [170] 13 [ 180 ] 16 [ 190 ]| 16 [300| O 16 [ 300 | 13 | 350 |0.35 |0.95 |0.36 0.35 [0.24 [ 0.39 0.26 2625 2725 3025
3275 22512751 B22511 12250 SHl|isol BsiiEneol Ml iseol el isconiksH|sol| Sl m7ol Hisl 200l H1eiSo0N o 16 | 300 | 13 | 350 |0.34 |0.94 |0.36 0.35 [0.24 | 0.38 0.26 2625 2775 3075
3775 225 | 275 | 225 | 225 | 13 [170 | 16 | 230 | 16 | 330 | 16 |330| 13 [ 170 | 13 [ 160 | 16 [ 180 | 16 [300| O 16 | 300 | 13 | 350 |0.34 |0.94 |0.36 0.35 [0.28 | 0.38 0.26 2625 2775 3075
ol_4250 2501 SO0l m2251H| 12250 SHl | sol Hirell 220l Hnelissol el issoniksH| 7ol N sl2s0l Hisll Sl HteiSooN o 16 | 300 | 13 | 350 |0.34 |0.93 |0.36 0.34 [0.29 | 0.38 0.26 2625 2825 3125
Q| 4725 275 | 325 | 225 | 225 | 13 [190 | 16 | 210 | 16 | 360 | 16 | 360 | 13 | 180 | 16 [ 220 | 16 [200| 16 [300| O 16 | 300 | 13 | 350 |0.34 |0.93 |0.36 0.34 [0.29 | 0.38 0.26 2625 2875 3175
| 5225 215113251 2251|2257 SHl | sol HisllEnsol Ml is4on el is2oniksH 7ol sll[200l HdslliSolHte iS00 o 16 | 300 | 13 | 350 |0.34 |0.93 |0.36 0.34 [0.29 | 0.38 0.26 2625 2875 3175
g 5725 275 | 325 | 225 | 225 | 13 [170 | 16 | 180 | 16 | 330 | 16 | 330 | 13 | 160 | 16 [ 190 | 16 [ 180 | 16 [300| O 16 | 300 | 13 | 350 |0.33 |0.93 |0.35 0.34 [0.29 | 0.37 0.26 2625 2875 3175
6200 300N S50l B250H 12250 SHl|sol Nl 200l Hnellis4ol el is2oniksH 7ol N sllR2do0l Hdsll i SolH1e iS00 o 16 | 300 | 13 | 350 |0.34 |0.92 |0.35 0.34 [0.29 | 0.37 0.26 2638 2925 3225
5| 6700 300 | 350 | 250 | 225 | 13 [ 160 | 16 | 190 | 16 | 320 | 16 | 320 | 13 | 160 | 16 [ 200 | 16 [ 170 ]| 16 [300| O 16 | 300 | 13 | 350 |0.33 |0.92 |0.35 0.34 [0.29 | 0.37 0.26 2638 2925 3225
| 7175 3251 [IS751 B250H 12250 SHl | eol HieliEnsol Mnslussol el issoniksH Mool sl ool Hicll i sol e nuSooN o 16 | 300 | 13 | 350 |0.33 |0.91 [0.35 0.34 |0.30 | 0.37 0.26 2638 2975 3275
g 7650 350 | 400 | 275 | 225 | 13 [ 160 | 16 | 200 | 16 | 320 | 16 | 320 | 16 | 230 | 16 [200| 16 [ 170 ]| 16 [300| O 16 | 300 | 13 | 350 |0.34 |0.91 |0.35 0.34 [0.30 | 0.37 0.25 2650 3025 3275
8150 35014001 R275 2250 SHl | eol HieliEsol Mnelis2ol el is2omikcH 240l | sll[R200l Hdsll 7ol M1eISOON o 16 [ 300 | 13 | 350 |0.34 |0.91 |0.35 0.34 |0.30 | 0.37 0.25 2650 3025 3325
8625 375 | 425 | 275 | 225 | 13 |[160 | 16 | 180 | 16 | 330 | 16 | 330 | 16 [240 | 16 [ 190 | 16 [ 180 | 16 [300| O 16 | 300 | 13 | 350 |0.34 |0.90 [0.35 0.39 [0.30 | 0.42 0.30 2650 3075 3375
9125 37514251 SO0 2251 el k240]] HiellF200] Hineliis2ol el is2oiikcH 230l sll[R200l Hdsl 7ol 1e iS00 o 16 | 300 | 13 | 350 |0.34 |0.90 [0.35 0.39 [0.30 | 0.41 0.30 2663 3075 3375
9600 | 400 | 450 | 300 | 225 | 16 [230 | 16 [190 | 16 [310 | 16 [310| 16 [220 | 16 [190 ] 16 [160[ 16 [ 300 | O 16 | 300 [ 13 | 350 ]0.34 10.90 |0.35 0.39 |0.31 |0.41 0.30 2663 3125 3375
SPAN(S)= 24 m
DESIGN MEMBER THICKNESSES HT (m)= 3 or 3.3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars Ja H3 J3 H1 H2 S=24m |[HT=30m[HT=33m
(mm) | Thick | Thick. | Thick | Thick. | Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size [ctoc| Size |[ctoc| Size [ctoc| G1 | Size |[ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 250 | 225 | 225 [ 16 [ 180 | 13 [ 160 | 16 | 330 | 16 [ 330 | 16 [ 230 ] 19 [ 190 | 19 [220 | 16 [300 | 300 | 16 | 200 | 13 | 350 [0.59 |0.94 |0.51 0.44 [0.21 1 0.83 0.38 2625 3375 3675
| 800 200 | 250 | 225 | 225 [ 16 [ 220 | 16 | 220 | 16 | 330 | 16 [ 330 | 13 [ 180 | 16 [ 200 | 16 [ 160 | 16 [ 300 | 300 | 16 | 300 | 13 | 350 |[0.52 |0.96 |0.48 0.45 [0.21 | 0.83 0.30 2625 3325 3625
| 1300 200 | 225 | 225 | 225 | 13 [ 200 | 13 | 160 | 16 | 400 | 16 [ 400 | 13 | 190 | 16 [ 190 | 16 [ 170 | 16 | 300 | 300 | 16 | 280 | 13 | 350 |0.47 |0.96 |0.40 0.51 [0.20 | 0.47 0.28 2625 3300 3600
=["1800 200 | 250 | 225 | 225 [ 13 |210 | 16 |[240 | 16 | 410 | 16 [ 410 ] 13 [ 210 | 16 [220 | 16 [210]| 16 [ 300 | 300 | 16 | 300 | 13 | 350 [0.45 |0.96 |0.38 0.46 [0.21 | 0.42 0.27 2625 3325 3625
2300 200 | 250 | 225 | 225 | 13 [200 | 16 [220 | 16 [ 380 | 16 | 380 | 13 | 190 | 16 [ 200 ] 16 [210] 16 [300]| O 16 | 300 [ 13 | 350 ]0.44 10.96 |0.36 0.44 10.21 |0.40 0.26 2625 3325 3625
ol 200 300N I275] m2251 2251 el sol HnSiineol 2E l430l KON 430l o220l Hdolli1sol lnom(i2201 el IS00l ESool sl SOl S iS50l loeom o930l 0.44 [0.22 [ 0.85 0.45 2625 3450 3750
gl 750 250 | 275 | 225 | 225 | 16 [ 200 | 16 | 210 | 19 | 410 | 19 [410| 16 [240| 16 [ 180 | 19 [ 190 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.52 |0.95 |0.50 0.45 [0.23 | 0.85 0.33 2625 3350 3700
| 1300 200 | 250 | 225 | 225 [ 13 [ 180 | 16 |[230 | 16 [ 360 | 16 | 360 | 13 [ 190 | 16 [ 220 | 16 [ 180 | 16 [ 300 | 300 | 16 | 280 | 13 | 350 [0.48 |0.96 |0.42 0.52 [0.21 | 0.49 0.29 2625 3325 3625
g 1800 200 | 250 | 225 | 225 | 13 [ 190 | 16 | 220 | 16 | 370 | 16 [370| 13 | 190 | 16 [ 220 | 16 [ 190 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.45 |0.96 |0.39 0.46 [0.21 1 0.43 0.28 2625 3325 3625
2300 2000250l 225 I2zel s Eso] mel2iol elissol e sconsusol el 200l el 200l [lielisoonlg 16 | 300 [ 13 | 350 ]0.44 10.96 [0.37 0.44 10.21 [0.41 0.27 2625 3325 3625
2800 200 | 275 | 225 | 225 | 13 [180 | 16 [ 190 | 16 [ 340 | 16 [ 340 | 13 [ 180 | 16 [ 190 ] 16 [230] 16 [300| O 16 [ 300 | 13 | 350 |0.44 |0.96 |0.36 0.42 [0.23 | 0.39 0.26 2625 3350 3650
3275 2251275l 225 z2ze s so] el sl e lisrol e szosHMsol el ol el 200l lielisoonlo 16 | 280 [ 13 | 350 [0.42 |0.95 |0.36 0.42 [0.23 | 0.38 0.26 2625 3375 3675
3775 225 | 300 | 250 | 225 | 13 [ 180 | 16 | 200 | 16 | 340 | 16 | 340 | 13 [ 170 | 16 [ 190 | 16 [ 180 | 16 [300| O 16 [ 290 | 13 | 350 |0.42 |0.95 |0.36 0.41 10.23 1 0.38 0.26 2638 3375 3700
al_4250 2501 IS00l 250N I2zel s so] el ol nelissol e ssonsiMrol el Msol el msolfelisoono 16 | 280 [ 13 | 350 [0.41 |0.94 [0.36 0.41 10.24 [0.38 0.26 2638 3425 3725
Q| 4750 250 | 325 | 250 | 225 | 13 [ 180 | 16 | 170 | 16 | 330 | 16 | 330 | 13 [ 180 | 16 [ 170 | 16 [210]| 16 [300| O 16 | 260 | 13 | 350 |0.41 |0.94 |0.35 0.41 10.24 1 0.38 0.26 2638 3450 3750
| 5225 275 Is25] h2rszze s so] el msol e issol e ssosi Mol el Msol el Isolelisoono 16 | 280 [ 13 | 350 [0.41 |0.94 [0.35 0.41 10.24 [0.37 0.26 2650 3475 3775
g 5725 275 | 325 | 275 | 225 | 13 [ 180 | 16 | 180 | 16 | 350 | 16 | 350 | 13 [ 170 | 16 [ 170 | 16 [ 190 ]| 16 [300| O 16 | 260 | 13 | 350 |0.40 |0.94 |0.35 0.40 [0.24 | 0.37 0.26 2650 3475 3775
6200 SO0NISs0lESoonIZzel s so] melmsolnelissol e ssonsi Mol el sol el msolfelisoono 16 | 280 [ 13 | 350 [0.40 |0.93 [0.35 0.40 [0.24 [0.37 0.26 2663 3525 3825
5| 6700 300 | 350 | 300 | 225 [ 13 [170 | 16 | 180 | 16 | 330 | 16 | 330 | 13 | 160 | 16 [ 170 | 16 [ 180 ]| 16 [300| O 16 | 300 | 13 | 350 |0.40 |0.93 |0.35 0.40 [0.24 | 0.37 0.25 2663 3525 3825
| 7175 3251 [IS75] SO0 2257 SHl| sol B sl izl el ussol el issoniksH Mool ol ool icll i sol1enSooN o 16 | 240 | 13 | 350 |0.40 |0.93 |0.35 0.40 [0.25 | 0.37 0.25 2663 3575 3875
g 7675 325 | 375 | 325 | 225 | 13 [160 | 16 | 180 | 16 | 320 | 16 | 320 | 16 [230| 16 [ 170 | 16 [170] 16 [300| O 16 | 260 | 13 | 350 |0.40 |0.93 |0.34 0.40 [0.25 | 0.37 0.25 2675 3575 3875
8150 350 | 400 | 325 [ 225 [ 13 [170 | 16 [ 170 | 16 [ 340 | 16 [ 340 | 16 [240 | 16 [ 160 | 16 [ 180 | 16 [300]| O 16 [ 240 | 13 | 350 |0.40 |0.92 |0.34 0.40 [0.25 | 0.36 0.25 2675 3625 3925
8650 350 | 400 | 325 | 225 | 13 [160 | 16 [ 160 | 16 | 320 | 16 | 320 | 16 [ 230 | 16 [ 160 | 16 [ 170 ]| 16 [300| O 16 | 240 [ 13 | 350 [0.40 |0.92 |0.34 0.40 [0.25 | 0.36 0.25 2675 3625 3925
9125 3751 IM425] Iss0lIz2zel s ieo] el ol e lissol e ssoncnzzol el Mol el Mzolelisoollg 16 | 250 [ 13 | 350 [0.40 |0.92 |0.34 0.45 [0.26 | 0.41 0.30 2688 3675 3975
9625 375 1425 [ 350 | 225 | 16 [240 ] 16 [ 160 | 16 [ 310 [ 16 [ 310 | 16 |220| 16 [ 160 ] 16 [ 160 ] 16 [300]| O 16 1240 13 [ 350]0.40 10.92 ]0.34 0.45 10.26 [ 0.41 0.30 2688 3675 3975
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.45B
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Span (S)= 2.7 m
DESIGN MEMBER THICKNESSES HT (m)= 1.8 or 21 or 2.4
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=27m |[HT=18m[HT=21m[HT=24m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 Cé mm mm mm mm
250 250 | 250 | 200 | 200 | 16 | 160 | 13 | 160 | 19 | 420 | 19 [ 420 ]| 16 | 220 | 19 [ 180 | 19 [ 190 | 16 [ 300 | 300 | 16 | 160 | 13 | 350 |[0.43 |0.92 |0.49 0.43 ]0.32 [0.84 0.38 2900 2175 2475 2775
w| 175 225 | 250 | 200 | 200 | 16 | 200 | 16 | 230 | 19 [ 380 | 19 | 380 | 16 | 240 | 16 [ 190 | 19 [ 180 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.34 |0.93 |0.47 0.43 |0.31 [0.65 0.32 2900 2150 2450 2750
é 1300 | 200 | 225 | 200 | 200 | 13 | 170 | 13 [ 170 | 16 [320 | 16 [ 320 | 13 [ 170 | 13 [170 | 19 [ 190 [ 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.32 [0.94 [0.42 0.35 |0.31 [0.44 0.26 2900 2100 2400 2700
1800 | 200 [ 250 | 200 [ 200 | 13 | 170 | 13 |[170| 16 [320| 16 [320 | 13 [180 | 13 [180 [ 16 [170| 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.30 [0.94 [0.37 0.32 |0.30 [0.41 0.25 2900 2125 2425 2725
2300 | 200 [ 250 | 200 [ 200 | 13 [160 | 13 [170 | 19 [420 [ 19 [420 [ 13 [ 160 [ 13 [ 170 [ 16 [ 160 [ 16 [300] O 16 [ 300 13 [350[0.29 [0.94 [0.36 0.30 [0.30 [0.41 0.27 2900 2125 2425 2725
ol 200 300 | 325 | 200 | 200 | 16 [ 160 | 13 [ 170 19 |430 [ 19 1430 | 16 | 200 | 19 [ 190 | 16 | 160 | 16 | 300|300 | 16 | 180 | 13 | 350 [0.41 [0.91 |0.51 0.43 |0.32 [0.84 0.42 2900 2300 2600 2900
gl 725 275 | 275 [ 200 | 200 | 16 | 180 | 16 | 220 | 19 | 360 | 19 | 360 | 16 | 220 | 16 [ 180 | 19 [ 160 | 16 [ 290 | 300 | 16 | 200 | 13 | 350 |0.34 |0.92 |0.48 0.43 |0.37 [0.84 0.34 2900 2175 2525 2825
| 1300 | 200 | 250 | 200 | 200 | 16 | 230 | 13 [ 160 | 19 | 400 | 19 | 400 | 13 [ 170 | 13 [ 160 | 19 [210| 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.32 [0.94 |0.43 0.36 |0.30 [0.48 0.29 2900 2125 2425 2725
é 1800 | 200 | 250 | 200 | 200 | 16 | 240 | 13 [ 160 | 19 [410 | 19 [410| 13 [170 | 13 [170 | 19 [ 210 | 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.30 [0.94 [0.40 0.32 10.30 [0.44 0.28 2900 2125 2425 2725
2275112250 2750 2000 200N IS Mol e Mo e ol IS oI SH 7ol Sl R sol sl iMZol el iS00 o) 16 [ 300 [ 13 [ 350 [0.29 [0.93 [0.37 0.30 [0.31 [0.42 0.27 2900 2175 2475 2775
2775 | 225 | 275 | 200 | 200 | 13 [ 160 | 13 [ 160 | 19 [430 | 19 [430| 13 | 160 | 13 | 170 | 16 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 [0.28 [0.93 |0.35 0.29 10.31 [0.40 0.26 2900 2175 2475 2775
3250 [ 250 | 300 [ 200 | 200 | 13 [170 | 13 |[160 | 16 [320( 16 [320| 13 [160 | 13 |[170 | 16 [170 | 16 [300]| O 16 [ 300 | 13 [ 350 [0.28 [0.93 |0.35 0.28 |0.31 [0.37 0.24 2900 2225 2525 2825
3750 | 250 | 300 | 200 | 200 | 16 [240 | 16 [ 220 | 19 [410| 19 [410| 16 | 230 | 13 | 160 | 16 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 |0.27 |0.93 |0.35 0.28 10.31 [0.39 0.27 2900 2225 2525 2825
ol 4225 | 275 | 325 | 200 | 200 | 13 | 160 | 16 [ 220 | 19 [430 [ 19 | 430 [ 16 [240| 16 [230| 16 | 160 | 16 [300 | O 16 [ 300 | 13 [ 350 [0.27 [0.92 [0.35 0.28 10.32 [0.39 0.27 2900 2275 2575 2875
Q| 4700 300 | 350 | 200 | 200 | 13 [ 160 | 16 [ 200 | 16 [310 | 16 | 310 | 13 | 160 | 16 | 220 | 16 | 170 | 16 [300] O 16 [ 300 | 13 [ 350 |0.27 [0.91 |0.35 0.27 |0.32 [0.37 0.24 2900 2325 2625 2925
| 5200 300 | 350 | 200 | 200 | 16 [ 230 | 16 [ 190 | 19 [400 | 19 [400| 16 | 220 | 16 |210| 19 |220| 16 [300| O 16 [ 300 | 13 [ 350 [0.27 [0.91 [0.37 0.27 |0.33 [0.39 0.27 2900 2325 2625 2925
é 5675 325 | 375 | 225 | 200 | 16 [ 230 | 16 [220 | 19 [420 | 19 [420| 16 | 230 | 16 | 240 | 16 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 |0.27 [0.90 |0.35 0.28 10.33 [0.39 0.27 2913 2375 2675 2975
6175 325 | 375 [ 225 | 200 | 16 [ 230 | 16 |[210[ 19 [410[ 19 [410[ 16 [220/| 16 |[220 | 19 [220 | 16 [ 300 | O 16 [ 300 | 13 [ 350 [0.27 [0.90 |0.37 0.27 |0.33 [0.39 0.27 2913 2375 2675 2975
5| 6650 350 | 400 | 225 | 200 | 16 [ 230 | 16 [ 200 | 19 [410 | 19 [410| 16 | 220 | 16 | 220 | 16 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 |0.27 [0.90 |0.35 0.27 10.33 [0.39 0.27 2913 2425 2725 3025
w| 7125 375 | 400 [ 250 | 200 | 16 [ 220 | 16 |[220 | 19 [390[ 19 [390| 16 [210 | 16 |230 | 19 [200 | 16 [300| O 16 [ 300 | 13 [ 350 [0.27 [0.90 |0.37 0.28 |0.34 [0.43 0.31 2925 2450 2725 3025
é 7625 375 | 425 | 250 | 200 | 16 [ 220 | 16 [ 210 | 19 [400 | 19 [400| 16 | 210 | 16 | 230 | 19 |210] 16 [300] O 16 [ 300 | 13 [ 350 |0.27 |0.89 |0.37 0.32 |0.34 [0.43 0.31 2925 2475 2775 3075
8100 [ 400 | 450 | 250 | 200 | 16 [ 220 | 16 [ 200 | 19 [410 | 19 [410| 16 |210| 16 | 220 | 19 [210] 16 [300] O 16 [ 300 | 13 [ 350 [0.27 |0.88 |0.37 0.32 |0.34 [0.43 0.30 2925 2525 2825 3125
8600 | 400 | 450 | 250 | 200 | 16 [ 210 | 16 [ 190 | 19 [380 | 19 |[380| 16 | 200 | 16 | 210 | 19 |200| 16 [300| O 16 [ 300 | 13 [ 350 |0.27 |0.88 |0.37 0.32 |0.34 [0.43 0.30 2925 2525 2825 3125
9075 | 425 | 475 | 275 | 200 | 16 [210 | 16 |[220 | 19 [390( 19 [390| 16 [200 | 16 |[230 | 19 [210| 16 [300]| O 16 [ 300 | 13 [ 350 [0.27 |[0.88 |0.37 0.32 10.34 [0.42 0.30 2938 2575 2875 3175
9550 | 450 [ 475 | 275 [ 200 | 16 [200 | 16 [200 | 19 [380 [ 19 [380 | 16 [ 190 [ 16 [ 220 [ 19 [190[ 16 [300[ O 16 [ 300 ] 13 [350[0.27 |0.88 [0.37 0.32 [0.35 [0.42 0.30 2938 2600 2875 3175
SPAN(S)= 27 m
DESIGN MEMBER THICKNESSES HT (m)= 27 or
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 §=27m |HT=27m[HT=3.0m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 250 | 225 | 225 | 16 | 160 | 16 [ 240 | 19 [ 420 | 19 [ 420 ]| 16 [ 220 | 19 [ 190 | 19 [ 190 | 16 [ 300 | 300 | 16 | 180 | 13 [ 350 [0.48 [0.94 |0.49 0.44 10.24 [0.84 0.37 2925 3075 3375
w| 175 225 | 250 | 225 | 225 | 16 | 200 | 16 [220| 19 [ 380 | 19 [ 380 | 16 | 230 | 16 [ 180 | 19 [ 180 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.41 [0.95 |0.46 0.48 |0.26 | 0.84 0.32 2925 3050 3350
é 1300 | 200 | 250 | 225 | 225 | 13 | 170 | 13 | 160 | 16 {330 | 16 | 330 | 13 |170 | 16 | 230 | 19 | 190 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.38 [0.95 |0.41 0.41 10.22 [ 0.44 0.26 2925 3000 3325
1800 | 200 | 250 | 225 [ 225 | 13 [ 170 ]| 13 [ 160 | 16 [320 | 16 [320 | 13 [ 180 | 13 [160 | 16 [ 160 [ 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.36 [0.95 [0.37 0.37 10.21 |0.40 0.25 2925 3025 3325
2300 | 200 | 250 | 225 [ 225 | 13 | 160 | 16 [240 | 16 [310| 16 [ 310 | 13 | 160 | 16 | 220 | 16 | 160 [ 16 [300] O 16 [ 300 | 13 [350[0.35 [0.95 |0.35 0.36 [0.23 [0.39 0.25 2925 3025 3325
ol 200 300 | 275 | 225 [ 225 | 16 [ 160 | 16 [240 | 19 [400 [ 19 [400| 16 |210| 19 [ 180 | 19 [ 190 | 16 [ 300300 | 16 | 170 | 13 | 350 [0.49 [0.93 |0.49 0.44 [0.25 [0.84 0.42 2925 3150 3450
gl 725 275 | 275 | 225 | 225 | 16 | 190 | 16 | 220 | 19 | 400 | 19 | 400 | 16 | 230 | 16 | 180 | 19 [ 180 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.41 |0.93 |0.47 0.44 10.27 | 0.84 0.34 2925 3125 3425
| 1300 | 200 | 250 | 225 | 225 | 16 | 230 | 16 [ 230 ] 19 [ 400 | 19 [ 400 | 13 [ 160 | 16 [ 220 | 19 [210 | 16 [ 300 | 300 | 16 [ 300 | 13 [ 350 |0.38 [0.95 |0.43 0.42 10.23 | 0.48 0.29 2925 3025 3325
é 1800 | 200 | 250 | 225 | 225 | 13 | 160 | 16 | 230 | 19 [420 | 19 [420 | 13 | 160 | 16 | 230 | 19 | 210 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.36 |0.95 |0.40 0.38 10.23 | 0.43 0.28 2925 3025 3325
22751[112250 12751 [228]1 2250 Sh Mol el 2col[lelissollilemIssonsHi7ol el 220l el 7ol el Isoono 16 [ 300 ] 13 [350[0.35 [0.95 [0.36 0.36 [0.23 [0.40 0.25 2925 3075 3375
2775 | 225 | 275 | 225 [ 225 | 13 [160 | 16 [220 | 16 [ 310 | 16 |[310| 16 | 240 | 16 | 220 | 16 | 170 ] 16 [300| O 16 [ 300 | 13 [ 350 [0.34 [0.95 [0.35 0.35 10.23 [0.37 0.24 2925 3075 3375
3250 [ 250 | 300 | 225 | 225 | 13 [170| 16 [200 | 16 [ 320 | 16 [320| 13 | 160 | 16 | 200 | 16 [ 170 ]| 16 [300]| O 16 [ 300 | 13 [ 350 |0.34 [0.94 |0.35 0.34 10.26 | 0.37 0.24 2925 3125 3425
3750 | 250 | 300 | 225 | 225 | 13 | 160 | 16 | 180 | 19 [ 420 | 19 | 420 | 16 | 230 | 16 | 190 | 16 | 160 | 16 [300| O 16 [ 300 | 13 | 350 |0.33 [0.94 |0.35 0.33 10.26 | 0.39 0.26 2925 3125 3425
ol 4225 | 275 | 325 | 225 [ 225 | 13 | 160 | 16 | 180 | 16 |310| 16 | 310 | 16 | 240 | 16 | 180 | 16 | 170 | 16 [ 300 | O 16 [ 300 | 13 [ 350 ]0.33 [0.93 [0.35 0.33 |0.26 | 0.37 0.24 2925 3175 3475
Q| 4700 300 | 350 | 250 | 225 | 13 | 160 | 16 [ 190 | 16 | 320 | 16 | 320 | 13 | 160 | 16 | 190 | 16 | 170 | 16 [300| O 16 [ 300 | 13 | 350 |0.33 [0.93 |0.35 0.33 10.27 |0.37 0.24 2938 3225 3525
| 5200 300 | 350 | 250 | 225 | 16 230 | 16 [ 180 | 19 [420 [ 19 [420[ 16 | 220 | 16 | 180 | 16 | 160 | 16 [300| O 16 [ 300 | 13 [350]0.32 [0.93 [0.35 0.33 10.27 [0.39 0.26 2938 3225 3525
'é 5675 325 | 375 | 250 | 225 | 16 | 240 | 16 [ 170 | 19 [ 430 | 19 | 430 | 16 | 230 | 16 | 170 | 16 | 160 | 16 [300| O 16 [ 300 | 13 | 350 |0.32 [0.92 |0.35 0.33 10.27 |0.39 0.27 2938 3275 3575
6175 325 | 375 | 275 [ 225 | 16 [240 | 16 [ 190 | 19 [420 [ 19 [420| 16 | 220 | 16 | 180 | 16 | 160 | 16 [300| O 16 [ 300 | 13 [350]0.33 [0.92 [0.34 0.33 |0.27 | 0.38 0.26 2950 3275 3575
5| 6650 350 | 400 | 275 | 225 | 13 | 160 | 16 [ 180 | 19 [ 430 | 19 | 430 | 16 | 230 | 16 | 180 | 16 | 160 | 16 [300| O 16 [ 300 | 13 | 350 |0.32 [0.92 |0.34 0.33 10.27 |0.38 0.26 2950 3325 3625
| 7150 350 | 400 | 275 [ 225 | 16 [220 | 16 [ 170 | 19 [400 [ 19 [400[ 16 | 210 | 16 | 170 | 19 [210] 16 [300]| O 16 [ 300 | 13 [350]0.32 [0.92 [0.36 0.33 |0.27 |0.38 0.26 2950 3325 3625
é 7625 375 | 425 | 300 | 225 | 16 | 230 | 16 [ 180 | 19 [420 | 19 | 420 | 16 | 210 | 16 | 180 | 19 |220| 16 [300| O 16 [ 300 | 13 | 350 |0.33 [0.91 |0.36 0.37 10.28 | 0.42 0.30 2963 3375 3675
8100 [ 400 | 450 | 300 | 225 | 16 [220 | 16 [170 | 19 [390 | 19 |[390| 16 |210| 16 | 180 | 16 | 160 | 16 [300| O 16 [ 300 | 13 [350]0.32 [0.91 [0.34 0.37 10.28 | 0.42 0.30 2963 3425 3700
8600 | 400 | 450 | 300 | 225 | 16 | 220 | 16 | 160 | 19 [ 400 | 19 | 400 | 16 | 200 | 16 | 170 | 19 |210| 16 [300| O 16 [ 280 | 13 | 350 |0.32 [0.90 |0.36 0.37 10.28 | 0.42 0.30 2963 3425 3725
9075 [ 425 | 475 | 325 [ 225 | 16 [220 | 16 [ 180 | 19 [410] 19 [410] 16 | 200 | 16 | 180 | 19 |220| 16 [300]| O 16 [ 300 | 13 [ 350 |0.33 [0.90 |0.36 0.37 10.28 | 0.42 0.30 2975 3475 3775
9575 | 425 [ 475 | 325 [ 225 | 16 [210| 16 [170 | 19 [390| 19 [390| 16 | 190 | 16 | 170 [ 19 | 200 ] 16 [300] O 16 [ 290 | 13 [350]0.33 [0.90 |0.36 0.37 10.28 [0.42 0.30 2975 3475 3775
SPAN(S)= 27 m
DESIGN MEMBER THICKNESSES HT (m)= 33 or 3.6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 §=27m |HT=33m[HT=3.6m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 250 | 250 | 250 | 16 | 160 | 16 [ 220 | 19 [410] 19 [410] 16 [ 210 19 [170 | 19 [ 180 | 16 [ 300 | 300 | 16 | 180 | 13 [ 350 [0.55 [0.95 |0.49 0.44 10.22 [0.84 0.38 2950 3675 3975
w| 175 225 | 250 | 250 | 250 | 16 | 200 | 16 [ 200 | 19 [ 380 | 19 [ 380 | 16 | 220 | 19 [ 220 | 19 [ 180 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.50 [0.95 |0.46 0.44 10.22 | 0.84 0.32 2950 3650 3950
| 1300 | 200 | 250 | 250 | 250 | 13 | 170 | 16 | 200 | 16 | 320 | 16 | 320 | 13 | 170 | 16 | 180 | 16 | 160 | 16 | 300 | 300 | 16 | 250 | 13 | 350 [0.45 [0.96 |0.40 0.48 10.21 [0.44 0.27 2950 3625 3925
=["1800 | 200 | 250 | 250 | 250 | 13 | 170 | 16 | 190 | 16 | 320 | 16 | 320 | 13 | 170 | 16 | 180 | 16 | 160 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.43 [0.96 |0.37 0.43 10.21 |0.41 0.26 2950 3625 3925
2300 [ 200 [ 275 | 250 [ 250 | 13 | 160 | 16 [ 180 | 19 [430 | 19 [430| 13 | 170 | 16 | 190 | 16 | 200 | 16 [300] O 16 [ 300 | 13 [350[0.42 |0.96 |0.35 0.41 ]0.21 [0.41 0.27 2950 3650 3950
ol 200 300 | 275 | 250 | 250 | 16 [160 | 16 [220 [ 19 [390 [ 19 | 390 | 16 | 200 | 19 [ 160 | 19 [ 180 | 16 [ 300300 | 16 | 170 | 13 | 350 [0.56 [0.94 |0.50 0.44 10.23 [0.84 0.42 2950 3750 4050
gl 725 275 | 275 | 250 | 250 | 16 | 190 | 16 [ 190 | 19 | 390 | 19 | 390 | 16 | 220 | 16 | 160 | 19 [ 170 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.49 |0.94 |0.47 0.44 10.23 | 0.84 0.34 2950 3725 4025
| 1300 | 200 | 250 | 250 | 250 | 16 | 220 | 16 | 180 | 19 [ 400 | 19 [ 400 | 16 [ 240 | 16 [ 170 | 19 [ 200 | 16 | 300 | 300 | 16 [ 250 | 13 [ 350 |0.45 [0.96 |0.43 0.49 10.21 |0.48 0.29 2950 3625 3925
é 1800 | 200 | 275 | 250 | 250 | 16 | 240 | 16 | 180 | 19 [410 | 19 [410| 13 | 160 | 16 [ 190 | 19 | 210 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.43 [0.96 |0.40 0.44 10.21 |0.43 0.28 2925 3625 3950
2275 [ 225 275 [ 250 [ 250 | 13 [170 | 16 [200[ 16 [330[ 16 [330[ 13 [160 [ 16 [190[ 16 [170] 16 [300] O 16 [ 300 | 13 [350[0.42 |0.95 |0.36 0.42 10.21 [0.40 0.25 2950 3675 3975
2775 | 225 | 275 | 250 | 250 | 13 [160 | 16 [ 180 | 16 [310| 16 |[310| 16 | 230 | 16 | 180 | 16 | 160 | 16 [300| O 16 [ 280 | 13 [ 350 [0.41 [0.95 |0.35 0.41 10.21 [0.37 0.24 2950 3675 3975
3250 [ 250 [ 300 [ 250 [ 250 | 13 [170| 16 [170[ 16 [320[ 16 [320[ 13 [160 [ 16 [ 170 [ 16 [ 170 16 [300] O 16 [ 260 | 13 [ 350 [0.40 [0.95 |0.35 0.40 [0.22 [0.37 0.25 2950 3725 4025
3750 | 250 | 300 | 250 | 250 | 13 | 160 | 16 | 160 | 19 [ 430 | 19 | 430 | 16 | 230 | 19 | 220 | 16 | 160 | 16 [300| O 16 [ 240 | 13 | 350 |0.42 [0.95 |0.34 0.39 10.22 | 0.39 0.27 2950 3725 4025
ol 4225 2z ol325] | 27snzsol sl Mrolsl Mol ielisioliienIsiolHcl 2gol el MeolHiiel Mzolliiellrso0ia 16 [ 260 | 13 [ 350 [0.39 [0.94 |0.34 0.39 [0.22 [0.37 0.24 2963 3775 4075
Q| 4725 275 | 350 | 275 | 250 | 16 | 240 | 16 | 160 | 19 [ 410 | 19 | 410 | 16 | 230 | 19 | 220 | 16 | 180 | 16 [ 300 | O 16 [ 240 | 13 | 350 |0.41 [0.94 |0.34 0.39 10.22 | 0.39 0.26 2963 3800 4100
| 5200 300 [ 350 | 300 [ 250 | 13 [160 | 16 [170] 19 [430[ 19 [430[ 16 [220 [ 16 [ 160 [ 16 | 160 ] 16 [300] O 16 [ 260 | 13 [ 350 [0.39 [0.94 |0.34 0.39 [0.23 [0.38 0.26 2975 3825 4125
'é 5675 325 | 375 | 300 | 250 | 13 | 160 | 16 | 160 | 16 | 310 | 16 | 310 | 16 | 230 | 19 | 220 | 16 | 160 | 16 [300| O 16 [ 240 | 13 | 350 |0.41 [0.93 |0.34 0.39 10.23 | 0.36 0.24 2975 3875 4175
6175 325 [ 375 [ 300 [ 250 | 13 [160 | 19 [220 [ 16 [310[ 16 [310[ 16 [220 [ 19 [210[ 16 [ 160 [ 16 [300] O 16 [ 230 | 13 [ 350 [0.40 [0.93 |0.33 0.40 [0.24 [0.36 0.24 2975 3875 4175
5| 6675 325 | 400 | 325 | 250 | 16 | 230 | 16 [ 160 | 19 [ 400 | 19 | 400 | 16 | 220 | 16 | 160 | 16 | 170 | 16 [300| O 16 [ 240 | 13 | 350 |0.38 [0.93 |0.33 0.38 10.23 | 0.38 0.26 2988 3900 4200
| 7150 350 | 400 | 325 [ 250 | 16 [230 | 19 [220 | 19 [420 [ 19 [420[ 16 | 210 | 19 |210| 19 [220]| 16 [300]| O 16 [ 230 | 13 | 350 |0.40 [0.93 |0.36 0.40 |0.24 |0.38 0.26 2988 3925 4225
é 7625 375 | 425 | 350 | 250 | 16 | 240 | 16 [ 160 | 19 [ 430 | 19 | 430 | 16 | 220 | 19 | 220 | 19 |220| 16 [300| O 16 [ 240 | 13 | 350 |0.40 [0.92 |0.35 0.43 10.24 | 0.41 0.30 3000 3975 4275
8125 375 | 450 | 350 | 250 | 16 [220 | 19 [210| 19 [400 [ 19 [400[ 16 | 210 | 19 |210| 16 [160 ]| 16 [300| O 16 [ 230 | 13 | 350 |0.40 [0.92 |0.33 0.44 10.24 [ 0.42 0.30 3000 4000 4300
8600 | 400 | 450 | 350 [ 250 | 16 | 220 | 19 [210| 19 [410[ 19 [410| 16 | 210 | 19 | 200 | 19 |220| 16 [300] O 16 [ 220 | 13 [ 350 [0.40 [0.92 |0.35 0.44 10.27 [0.41 0.30 3000 4025 4325
9100 [ 400 [ 475 | 375 [ 250 | 16 [210| 19 [210[ 19 [390[ 19 [390[ 16 [200 [ 19 [220 [ 16 [ 160 ] 16 [300] O 16 [ 220 | 13 [ 350 [0.40 [0.92 |0.32 0.45 [0.25 [0.41 0.30 3013 4050 4350
9575 | 425 [ 475 | 375 [ 250 | 16 [220 | 19 [210] 19 [400 [ 19 [400| 16 | 200 19 |210[ 19 |210[ 16 |300[ O 16 220 13 [350]0.40 |0.91 |0.35 0.44 10.27 [0.41 0.30 3013 4075 4375
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002

M703.45B 6
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Span (S)= 3 m
DESIGN MEMBER THICKNESSES HT (m)= 2.1 or 24 or 2.7
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=3.0m |[HT=21m[HT=24m[HT=27m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |[ctoc| Size [ctoc| C4 K3 Cc7 C1 K2 C5 Cé mm mm mm mm
225 275 | 300 [ 225 | 225 | 16 | 170 | 13 | 160 ] 16 | 310 ] 16 [ 310 ] 16 | 220 | 19 [ 190 | 19 [220 | 16 [ 300 | 300 | 16 | 190 | 13 | 350 |0.42 |0.93 |0.50 0.42 10.28 [0.80 0.34 3225 2550 2850 3150
w| 750 250 | 250 | 225 | 225 | 16 | 180 | 16 | 210 | 19 [ 360 | 19 | 360 | 16 | 220 | 16 | 160 | 22 | 210 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.34 [0.93 |0.48 0.43 |0.33 [0.65 0.31 3225 2475 2775 3075
é 1275 | 225 | 250 | 225 | 225 | 16 | 240 | 13 [ 160 | 19 [420 | 19 [420 | 13 [160 | 13 [160 | 19 | 190 | 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.31 [0.94 [0.41 0.35 10.27 [0.46 0.27 3225 2450 2750 3050
1775 | 225 [ 2501 | 225 [ 225 | 13 | 160 | 13 [ 160 | 19 [410 | 19 [410 | 16 [230 | 13 [ 160 [ 19 [[180 [ 16 [/300 | 300 | 16 [300 | 13 [ 350 [0.30 [0.94 |0.39 0.32 10.27 [0.42 0.26 3225 2450 2750 3050
2275 | 225 [ 275 | 225 [ 225 | 16 [230 | 13 [160 | 19 [390[ 19 [390 | 16 [240 [ 13 [ 160 [ 19 [210[ 16 [300[ O 16 [ 300 ] 13 [350[0.29 [0.94 [0.37 0.30 [0.27 [0.40 0.26 3225 2475 2775 3075
ol_200 300 | 325 [ 225 | 225 | 19 [210 | 16 [230[ 19 [390[ 19 |390| 16 [190] 19 [170]| 19 | 200 | 16 [ 300|300 | 16 | 160 | 13 | 350 |0.41 [0.92 |0.51 0.42 10.30 [0.83 0.39 3225 2600 2900 3200
gl 725 275 | 275 [ 225 | 225 | 16 | 160 | 16 | 200 | 19 | 330 | 19 | 330 | 16 | 200 | 19 [210 | 22 [ 200 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.35 [0.92 |0.50 0.42 10.33 [0.83 0.32 3225 2525 2825 3125
w| 1275 | 225 | 250 | 225 | 225 | 16 [ 210 | 16 [220 | 19 [360 | 19 | 360 | 16 |220| 16 [220| 19 [ 160 | 16 | 300 | 300 | 16 [300 | 13 [ 350 [0.32 [0.94 |0.41 0.36 |0.32 [0.48 0.28 3225 2450 2750 3050
é 1775 | 225 | 275 | 225 | 225 | 16 | 220 | 16 [ 230 | 19 [370 | 19 [370| 16 [240 | 13 [160 | 19 [ 200 | 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.30 [0.94 [0.39 0.32 10.28 [0.43 0.26 3225 2475 2775 3075
2275] [12251[1275]1[1225]1 12251 |iden[12201 el 280 19 I370r 1S Is7onen|i2201 6N 240 S IS0l 6130010 16 [ 300 13 [350[0.29 [0.94 [0.38 0.31 [0.28 [0.41 0.26 3225 2475 2775 3075
2750 | 250 | 300 | 225 [ 225 | 16 [230 | 16 [230 | 19 [390 | 19 [390 | 16 | 220 | 13 | 160 | 19 | 210 ] 16 [300| O 16 [ 300 | 13 [ 350 [0.28 [0.93 |0.36 0.29 10.29 [0.38 0.25 3225 2525 2825 3125
3225] 1275111132511 [11225]1[112251]| 161112301 (1611220 (119 1[i400l [l 1914001 M6 |2301 131 [F160l 1911220 L1611 |[13001[I0 16 [ 300 | 13 [ 350 [0.27 [0.93 |0.36 0.28 |0.29 [0.38 0.25 3225 2575 2875 3175
3725 | 275 | 325 | 225 [ 225 | 16 [210| 16 [200 | 19 [370 | 19 |[370| 16 | 200 | 16 | 220 | 19 |200| 16 [300| O 16 [ 300 | 13 [ 350 |0.27 |0.93 |0.36 0.28 10.29 [0.38 0.25 3225 2575 2875 3175
al_4200 300 | 350 [ 225 | 225 | 16 [ 220 | 16 |[200| 19 [380 [ 19 [380| 16 [210 | 16 |210 | 19 [200 | 16 [300| O 16 [ 300 | 13 [ 350 |0.27 [0.92 |0.36 0.27 |0.29 [0.38 0.25 3225 2625 2925 3225
Q| 4675 325 | 375 | 225 [ 225 | 16 [220 | 16 [ 190 | 19 [390 | 19 [390| 16 | 210 | 16 | 200 | 19 |210] 16 [300] O 16 [ 300 | 13 [ 350 |0.27 |0.91 |0.36 0.27 10.30 [0.38 0.25 3225 2675 2975 3275
| 5175 325 | 375 [ 225 | 225 | 16 | 200 | 16 [ 180 [ 19 [ 360 [ 19 [ 360 [ 16 [200/| 16 | 190 | 19 [ 190 | 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.26 [0.91 |0.36 0.27 |0.33 [0.38 0.25 3225 2675 2975 3275
é 5650 350 | 400 | 225 [ 225 | 16 [ 200 | 16 [170 | 19 [360 | 19 | 360 | 16 | 200 | 16 | 180 | 19 | 190 | 16 [300| O 16 [ 300 | 13 [ 350 |0.26 |0.91 |0.36 0.26 |0.33 [0.38 0.25 3225 2725 3025 3325
6125 3751114251 (125011112251 |16l 2401 16l i90 (19 1[i37or [l 19n|I37or[ 6112001461 1200119112001 161130010 16 [ 300 | 13 [ 350 |0.26 [0.90 |0.36 0.31 |0.34 [0.41 0.29 3238 2775 3075 3375
5| 6625 375 | 425 | 250 | 225 | 16 [ 200 | 16 [ 180 | 19 [360 | 19 | 360 | 16 | 200 | 16 | 190 | 19 [ 190 | 16 [300| O 16 [ 300 | 13 [ 350 |0.26 |0.90 |0.36 0.31 |0.34 [0.41 0.29 3238 2775 3075 3375
w| 7100 | 400 [ 450 | 250 | 225 | 16 [ 200 | 16 [ 180 19 | 360 | 19 [360| 16 |[200| 16 [ 190 | 19 [190 | 16 [300| O 16 [ 300 | 13 [ 350 |0.26 [0.90 |0.36 0.30 |0.31 [0.41 0.29 3238 2825 3125 3425
é 7575 | 425 | 450 | 275 [ 225 | 16 [ 190 | 16 [ 180 | 19 [340 | 19 |[340| 16 | 180 | 16 | 190 | 19 | 180 | 16 [300| O 16 [ 300 | 13 [ 350 |0.26 |0.90 |0.36 0.31 |0.31 [0.41 0.29 3250 2850 3125 3425
8075 [ 425 | 475 | 275 | 225 | 16 [ 190 | 16 | 180 [ 19 [ 350 [ 19 [ 350 16 [190| 16 | 190 | 19 [ 180 | 16 [300 | O 16 [ 300 | 13 [ 350 |0.26 [0.89 |0.36 0.31 |0.34 [0.41 0.29 3250 2875 3175 3475
8550 | 450 | 500 | 275 [ 225 | 16 [ 190 | 16 [ 180 | 19 [350 | 19 |[350 | 16 | 190 | 16 | 190 | 19 | 190 | 16 [300| O 16 [ 300 | 13 [ 350 |0.26 |0.88 |0.36 0.31 ]0.35 [0.41 0.29 3250 2925 3225 3525
9025 [ 475 | 500 | 300 | 225 | 16 [ 180 | 16 [ 180 | 19 [340 | 19 [340| 16 | 180 | 16 | 200 | 19 | 170 | 16 [300| O 16 [ 300 | 13 [ 350 |0.27 |0.88 |0.36 0.31 ]0.35 [0.40 0.28 3263 2950 3225 3525
9525 | 475 [ 525 | 300 [ 225 | 16 [180 | 16 [ 180 19 [340[ 19 [340 [ 16 [ 180 [ 16 [ 190 [ 19 [ 180 [ 16 [300[ O 16 [ 300 ] 13 [350[0.27 |0.88 [0.35 0.31 [0.35 [0.40 0.28 3263 2975 3275 3575
SPAN(S)= 3 m
DESIGN MEMBER THICKNESSES HT (m)= 3 or 3.3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 §=30m |HT=3.0m[HT=33m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size [ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
225 275 | 250 | 225 | 225 | 16 | 160 | 16 [ 210 | 19 [ 400 | 19 [ 400 ]| 16 [ 210 19 [170 | 19 [ 160 | 16 | 300 | 300 | 16 | 160 | 13 [ 350 [0.47 [0.94 |0.46 0.42 10.25 [0.83 0.38 3225 3400 3700
w| 750 250 | 275 | 225 | 225 | 16 | 180 | 16 [ 190 | 19 [ 360 | 19 [ 360 | 16 [ 210 | 19 [ 220 | 22 [ 210 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.43 [0.94 |0.47 0.51 10.24 | 0.83 0.31 3225 3375 3700
é 1275 | 225 | 250 | 225 | 225 | 16 | 230 | 16 | 210 | 19 [410 | 19 [410| 16 | 230 | 16 [ 190 | 19 | 180 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.37 [0.95 |0.40 0.41 10.23 | 0.46 0.28 3225 3350 3650
1775 | 225 [ 275 | 225 [ 225 | 13 [ 160 | 16 [200 ]| 19 [410| 19 [410| 13 [160 | 16 [190 [ 19 [210[ 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.36 [0.95 [0.38 0.37 10.23 [ 0.42 0.26 3225 3375 3675
2275 | 225 [ 275 | 225 [ 225 | 16 [ 230 | 16 [ 190 | 19 [400 | 19 [400| 16 | 220 | 16 | 180 | 19 |210[ 16 [300] O 16 [ 300 | 13 [350[0.34 [0.95 |0.37 0.35 10.23 [0.40 0.26 3225 3375 3675
ol 200 300 | 325 | 225 [ 225 | 19 [210| 16 [200 | 19 [380 [ 19 | 380 | 16 | 190 | 19 [160 | 19 [ 200 | 16 | 300300 | 16 | 180 | 13 | 350 [0.50 [0.93 |0.51 0.42 10.25 [0.83 0.38 3225 3500 3800
gl 725 275 | 275 | 225 | 225 | 19 | 220 | 16 [ 170 | 19 | 320 | 19 | 320 | 16 | 190 | 19 | 190 | 22 | 200 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.43 |0.94 |0.49 0.42 10.24 | 0.83 0.32 3225 3425 3725
w| 1275 | 225 | 275 | 225 | 225 | 16 [200 | 16 [ 190 ] 19 [ 370 ] 19 [ 370 | 16 [220| 16 [ 180 | 19 [160 | 16 [ 300 [ 300 | 16 [ 300 | 13 [ 350 |0.38 [0.95 [0.42 0.41 10.23 |0.48 0.28 3225 3350 3675
é 1775 | 225 | 275 | 225 | 225 | 16 | 220 | 16 | 190 | 19 [ 380 | 19 [ 380 | 16 | 220 | 16 | 180 | 19 | 200 [ 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.36 [0.95 |0.39 0.38 10.23 | 0.43 0.27 3225 3375 3675
2275 [ 225 ]300 | 225 [ 225 | 16 [220| 16 [180[ 19 [370[ 19 [370[ 16 [220 | 16 [ 180 19 [ 190 [ 16 [300] O 16 [ 300 [ 13 [350[0.34 [0.95 [0.37 0.35 10.23 [0.41 0.26 3225 3375 3700
2750 | 250 | 300 | 225 [ 225 | 16 [230 | 16 [170 | 19 [400 | 19 [400 | 16 | 220 | 16 | 180 | 19 |210] 16 [300| O 16 [ 300 | 13 [ 350 [0.33 [0.94 [0.36 0.34 10.24 [0.38 0.25 3225 3425 3725
3225 [ 275 | 325 | 225 [ 225 | 16 [240 | 16 [ 160 | 19 [410 ] 19 [410] 16 | 220 | 16 | 160 | 19 | 220 | 16 [300]| O 16 [ 300 | 13 [ 350 |0.33 [0.94 [0.36 0.33 |0.24 | 0.38 0.25 3225 3475 3775
3725 | 275 | 325 | 250 | 225 | 16 | 220 | 16 | 180 | 19 [ 380 | 19 | 380 | 16 | 210 | 16 | 180 | 19 |200| 16 [300| O 16 [ 300 | 13 | 350 |0.32 [0.94 |0.36 0.32 10.24 | 0.38 0.25 3238 3475 3775
al_4200 300 | 350 | 250 | 225 | 16 [220 | 16 [ 160 | 19 [390 [ 19 [390[ 16 |210 | 16 | 160 | 19 [210]| 16 [300]| O 16 [ 300 | 13 [350]0.32 [0.93 |0.36 0.32 10.24 | 0.38 0.25 3238 3525 3825
Q| 4675 325 | 375 | 250 | 225 | 16 | 230 | 16 [ 160 | 19 [400 | 19 400 | 16 | 210 | 16 | 160 | 19 |210| 16 [300| O 16 [ 290 | 13 | 350 |0.32 [0.93 |0.36 0.32 10.25 | 0.38 0.25 3238 3575 3875
| 5175 325 | 375 [ 275 [ 225 | 16 [210| 16 [160 | 19 [370[ 19 [370[ 16 200 | 16 | 160 | 19 [190 ]| 16 [300| O 16 [ 300 | 13 [350]0.32 [0.93 [0.35 0.32 10.25 | 0.38 0.25 3250 3575 3875
g 5650 350 | 400 | 275 | 225 | 16 | 210 | 16 [160 | 19 | 380 | 19 | 380 | 16 | 200 | 16 | 160 | 19 | 200 | 16 [300| O 16 [ 290 | 13 | 350 |0.31 [0.92 |0.35 0.32 10.25 | 0.37 0.25 3250 3625 3925
6125 375 | 425 | 300 [ 225 | 16 [210| 16 [170| 19 [380[ 19 [380[ 16 | 200 | 16 | 170 | 19 [200 ]| 16 [300| O 16 [ 300 | 13 [350]0.32 [0.92 [0.35 0.36 |0.26 | 0.41 0.29 3263 3675 3975
5| 6625 375 | 425 | 300 | 225 | 16 | 210 | 16 |[160 | 19 | 370 | 19 | 370 | 16 | 200 | 16 | 160 | 19 |200| 16 [300| O 16 [ 290 | 13 | 350 |0.31 [0.92 |0.35 0.36 |0.26 | 0.41 0.29 3263 3675 3975
w| 7100 | 400 | 450 | 300 | 225 | 16 [210] 19 [ 220 | 19 [ 380 | 19 [380| 16 [200| 19 [220 | 19 [200[ 16 [ 300 | O 16 [ 270 | 13 [ 350 0.33 [0.91 [0.35 0.37 10.27 [ 0.40 0.29 3263 3725 4025
é 7600 | 400 | 450 | 325 | 225 | 16 | 200 | 16 | 160 | 19 [ 360 | 19 | 360 | 16 | 190 | 16 | 160 | 19 | 190 | 16 [300| O 16 [ 290 | 13 | 350 |0.31 [0.91 |0.35 0.36 |0.26 | 0.40 0.28 3275 3725 4025
8075 [ 425 | 475 | 325 [ 225 | 16 [200 | 19 [220 | 19 |[360 | 19 [360| 16 | 190 | 16 | 160 | 19 | 190 | 16 [300]| O 16 [ 270 ] 13 [ 350 |0.31 [0.91 [0.35 0.37 10.27 [ 0.40 0.28 3275 3775 4075
8550 | 450 | 500 | 325 | 225 | 16 | 200 | 19 [ 220 | 19 [370| 19 |370| 16 | 190 | 19 | 220 | 19 |190| 16 [300| O 16 [ 250 | 13 | 350 |0.33 [0.90 |0.35 0.37 10.27 [ 0.40 0.28 3275 3825 4125
9050 [ 450 | 500 | 350 | 225 | 16 [ 190 | 16 [ 160 | 19 [ 350 | 19 [ 350 | 16 | 180 | 16 | 160 | 19 | 180 | 16 [300]| O 16 [ 280 | 13 | 350 |0.32 [0.90 |0.34 0.36 |0.27 | 0.40 0.28 3288 3825 4125
9525 | 475 [ 525 | 350 [ 225 | 16 [ 190 | 19 [220 | 19 [360 | 19 [360| 16 | 180 | 19 | 220 | 19 | 190 [ 16 [300] O 16 [ 260 | 13 [ 350 [0.34 [0.90 |0.34 0.37 10.28 [0.40 0.28 3288 3875 4175
SPAN(S)= 3 m
DESIGN MEMBER THICKNESSES HT (m)= 3.6 or 3.9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 $=30m |HT=36m[HT=3.9m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |[ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
225 275 | 275 | 250 | 250 | 16 | 160 | 16 [ 190 | 19 [ 410 ] 19 [410] 16 [ 210 19 [ 160 | 19 [ 160 | 16 [ 300 | 300 | 16 | 170 | 13 [ 350 [0.55 [0.95 |0.47 0.43 10.21 [0.82 0.36 3250 4000 4325
w| 750 250 | 275 | 250 | 250 | 16 | 180 | 16 | 180 | 19 [ 360 | 19 [ 360 | 16 | 200 | 19 [ 190 | 22 [ 200 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.50 [0.95 |0.46 0.43 10.20 | 0.82 0.31 3250 3975 4300
| 1275 | 225 [ 250 | 250 | 250 | 16 | 230 | 16 | 180 | 19 [ 420 | 19 [ 420 | 16 | 220 | 19 | 210 | 19 | 180 | 16 | 300 | 300 | 16 | 250 | 13 | 350 [0.45 [0.96 |0.40 0.48 10.20 | 0.46 0.28 3250 3950 4250
=775 | 225 | 275 | 250 | 250 | 16 | 240 | 16 | 180 | 19 | 420 | 19 | 420 | 16 | 230 | 19 | 230 | 19 | 210 | 16 | 300 | 300 | 16 | 230 | 13 | 350 |0.44 [0.96 |0.38 0.43 10.20 | 0.42 0.27 3250 3975 4275
2275 | 225 [ 275 | 250 [ 250 | 16 | 230 | 16 [ 160 | 19 [400 [ 19 [400 | 16 | 220 | 19 | 220 | 19 |200| 16 [300] O 16 [ 250 | 13 [ 350 [0.42 |0.96 |0.37 0.41 10.20 [0.40 0.26 3250 3975 4275
ol 200 300 | 275 | 250 | 250 | 19 [210| 16 [ 180 [ 19 [360 [ 19 | 360 | 16 | 190 | 22 | 200 | 19 [ 160 | 16 | 300300 | 16 | 160 | 13 | 350 [0.58 [0.94 |0.47 0.43 |0.21 [0.82 0.39 3250 4050 4350
gl 725 275 | 275 | 250 | 250 | 16 | 160 | 16 | 160 | 19 | 330 | 19 | 330 | 16 | 190 | 19 | 180 | 22 | 200 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.50 [0.95 |0.48 0.43 10.21 [0.82 0.32 3250 4025 4325
w| 1275 | 225 | 275 | 250 | 250 | 16 [210 ] 16 [170] 19 [370] 19 [370| 16 [220]| 16 [ 160 | 19 [ 190 | 16 [ 300 [ 300 | 16 [ 250 | 13 [ 350 [0.44 [0.96 [0.41 0.49 10.20 | 0.48 0.28 3250 3975 4275
é 1775 | 225 | 275 | 250 | 250 | 16 | 220 | 16 | 170 | 19 [ 380 | 19 [ 380 | 16 | 220 | 16 [ 160 | 19 | 190 [ 16 | 300 | 300 | 16 | 270 | 13 | 350 [0.42 [0.96 |0.39 0.43 10.20 | 0.43 0.27 3250 3975 4275
2275 [ 225 [ 300 | 250 [ 250 | 16 [220 | 16 [160 | 19 [380 [ 19 [380[ 16 [230 | 19 |220[ 16 [ 160 16 [300] O 16 [ 250 | 13 [ 350 [0.43 [0.96 |0.35 0.41 10.20 [0.41 0.26 3250 4000 4300
2750 | 250 | 300 | 250 | 250 | 16 [230 | 19 [220 | 19 [410[ 19 [410| 16 |210[ 19 |210| 19 |210] 16 [300| O 16 [ 240 | 13 [ 350 [0.42 [0.95 |0.36 0.42 10.21 [0.38 0.25 3250 4025 4325
3250 [ 250 [ 325 | 275 [ 250 | 16 [220 | 16 [160 | 19 [370[ 19 [370[ 16 [210[ 16 [ 160 [ 16 [ 160 [ 16 [300] O 16 [ 250 [ 13 [350[0.39 [0.95 [0.33 0.39 [0.20 [0.38 0.25 3263 4050 4350
3725 | 275 | 350 | 275 | 250 | 16 | 220 | 19 [ 210 | 19 [380 | 19 | 380 | 16 | 200 | 19 | 210 | 19 |200| 16 [300| O 16 [ 240 | 13 | 350 |0.40 [0.95 |0.35 0.40 10.23 | 0.38 0.25 3263 4075 4400
ol 4200 300 [ 350 [ 300 [ 250 | 16 [230 | 16 [160 ] 19 [400 [ 19 [400[ 16 [210[ 19 [220[ 19 |210] 16 [300] O 16 [ 240 | 13 [ 350 [0.40 [0.94 |0.35 0.38 [0.21 [0.38 0.25 3275 4125 4425
Q| 4700 300 | 375 | 300 | 250 | 16 | 210 | 19 [210| 19 |370| 19 |370| 16 | 210 | 19 |210| 19 |220| 16 [300| O 16 [ 230 | 13 | 350 |0.40 [0.94 |0.35 0.39 10.24 | 0.38 0.25 3263 4150 4450
| 5175 325 [ 375 [ 300 [ 250 | 16 [220 | 19 [200 | 19 [380[ 19 [380[ 16 200 19 [190[ 19 [200[ 16 [300] O 16 [ 220 | 13 [350[0.39 [0.94 [0.35 0.39 [0.22 [0.37 0.25 3275 4175 4475
g 5650 350 | 400 | 325 | 250 | 16 | 220 | 19 [210| 19 [390 | 19 | 390 | 16 | 200 | 19 | 200 | 19 |200| 16 [300| O 16 [ 230 | 13 | 350 |0.39 [0.93 |0.35 0.39 10.24 |0.37 0.25 3288 4225 4525
6150 350 [ 425 [ 325 [ 250 | 16 [210| 19 [190[ 19 [360 [ 19 [360[ 16 200 19 [190[ 19 [210[ 16 [300[ O 16 [ 220 | 13 [ 350 [0.39 |[0.93 [0.34 0.39 [0.24 [0.37 0.25 3288 4250 4550
5| 6625 375 | 425 | 350 | 250 | 16 | 220 | 19 [210| 19 [390 | 19 | 390 | 16 | 200 | 19 | 200 | 19 |200| 16 [300| O 16 [ 220 | 13 | 350 |0.39 [0.93 |0.34 0.42 10.25 [ 0.40 0.28 3300 4275 4575
w| 7125 375|450 | 350 | 250 | 16 [210 | 19 [200| 19 [360 [ 19 [360[ 16 190 | 19 | 190 | 19 [210] 16 [300]| O 16 [ 210 | 13 [ 350 |0.39 [0.93 |0.34 0.42 10.24 | 0.40 0.28 3300 4300 4600
é 7600 | 400 | 475 | 375 | 250 | 16 | 210 | 19 [ 210 | 19 [370| 19 |370| 16 | 190 | 19 | 210 | 19 |190| 16 [300| O 16 [ 220 | 13 | 350 |0.39 [0.92 |0.34 0.42 10.25 | 0.40 0.28 3313 4325 4650
8075 [ 425 | 475 | 375 [ 250 | 16 [210| 19 [200| 19 [370[ 19 [370[ 16 [190 | 19 | 190 | 19 [ 190 ]| 16 [300| O 16 [ 210 | 13 [ 350 ]0.39 [0.92 |0.34 0.42 10.25 | 0.40 0.28 3313 4375 4675
8575 | 425 [ 500 | 400 [ 250 | 16 | 200 | 19 [ 200 | 19 [350 | 19 [350 | 16 | 180 | 19 | 200 | 19 | 200 | 16 [300| O 16 [ 220 | 13 [ 350 [0.39 [0.92 |0.34 0.42 10.25 [0.40 0.28 3325 4400 4700
9050 [ 450 [ 500 | 400 [ 250 | 16 [200 | 19 [200 | 19 [360 [ 19 [360[ 16 [180 [ 19 | 190 [ 19 [ 190 [ 16 [300] O 16 [ 210 | 13 [ 350 [0.38 [0.92 [0.34 0.42 10.25 [0.39 0.28 3325 4425 4725
9525 | 475525 400 [ 250 | 16 [200 | 19 [190 | 19 [370[ 19 [370| 16 | 180 [ 19 | 180 [ 19 | 190 [ 16 |300[ O 16 200 ] 13 [350]0.39 |0.91 |0.34 0.42 10.26 [0.39 0.28 3325 4475 4775
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002

M703.45B 7
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Span(S)= 3.3 m
DESIGN MEMBER THICKNESSES HT (m)= 24 or 2.7 or 3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=33m |[HT=24m[HT=27m[HT=3.0m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 Cé mm mm mm mm
225 275 | 300 [ 225 | 225 | 19 | 220 | 16 [ 210 ] 19 [ 390 | 19 [ 390 | 16 | 210 19 [170 | 19 [ 190 | 16 [ 300 | 300 | 16 | 180 | 13 | 350 |[0.41 [0.93 |0.48 0.41 10.29 [0.81 0.34 3525 2850 3150 3450
w| 750 250 | 275 | 225 | 225 | 19 | 210 | 16 [ 180 | 19 [310| 19 [310 | 16 [ 190 | 19 [210| 22 | 180 | 16 [ 300 300 | 16 [280 | 13 [ 350 [0.35 [0.94 |0.47 0.45 |0.29 [0.61 0.30 3525 2775 3075 3400
é 1250 | 250 | 250 | 225 | 225 | 16 | 210 | 16 [ 220 | 19 [400 | 19 [400 | 16 [210| 16 [ 190 | 22 [ 210 | 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.31 [0.94 [0.42 0.35 |0.26 [0.45 0.27 3525 2775 3075 3375
1750 | 250 [ 275 | 225 [ 225 | 16 | 210 | 16 |[210| 19 [390| 19 [390 | 16 |[210| 16 [200 [ 22 [230| 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.30 [0.94 [0.41 0.31 |0.29 [0.41 0.25 3525 2800 3100 3400
2250 | 250 [ 300 | 225 [ 225 | 16 [210 | 16 [200 | 19 [370[ 19 [370[ 16 [210[ 16 200 [ 19 [190[ 16 [300[ O 16 [ 300 13 [350[0.29 [0.94 [0.37 0.30 [0.29 [0.40 0.25 3525 2825 3125 3425
ol_200 300 | 325 [ 225 | 225 | 19 [200 | 16 [200[ 19 [ 350 [ 19 |[350 | 16 | 180 | 22 [ 200 | 19 [ 180 | 16 [ 300300 | 19 | 210 | 13 | 350 |0.44 [0.93 |0.50 0.41 ]0.30 [0.81 0.37 3525 2900 3200 3500
g| 700 300 | 275 | 225 [ 225 | 19 [200 | 16 [ 180 | 19 |[310| 19 |310| 16 | 180 | 19 | 190 | 22 | 170 ]| 16 | 300|300 | 16 | 300 | 13 | 350 [0.35 [0.93 |0.48 0.41 10.30 [0.81 0.31 3525 2850 3150 3450
w| 1250 [ 250 [ 275 | 225 | 225 | 16 [ 190 | 16 [ 190 | 19 [350 | 19 |350 | 16 |[210| 16 [ 180 | 19 [ 160 | 16 | 300|300 | 16 [300 | 13 [ 350 [0.31 [0.94 [0.41 0.36 |0.29 [0.48 0.27 3525 2800 3100 3400
é 1750 | 250 | 275 | 225 | 225 | 16 | 200 | 16 [ 190 | 19 [350 | 19 [ 350 | 16 | 200 | 16 [ 190 | 19 [ 160 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.30 [0.94 [0.39 0.31 10.29 [0.42 0.26 3525 2800 3100 3400
2250 [ 250 [ 300 | 225 [ 225 | 16 [200| 16 [ 190 | 19 [360[ 19 [350| 16 [200| 16 [ 190 [ 19 [ 180 [ 16 [300[| O 16 [ 300 [ 13 [ 350 [0.29 |[0.94 [0.37 0.30 [0.29 [0.40 0.25 3525 2825 3125 3425
2725 | 275 | 325 | 225 [ 225 | 16 [210| 16 [ 190 | 19 [370 [ 19 [370| 16 | 210 ] 16 | 200 | 19 | 190 | 16 [300| O 16 [ 300 | 13 [ 350 [0.28 [0.93 |0.36 0.28 10.29 [0.38 0.24 3525 2875 3175 3475
3225 [ 275|350 | 225 | 225 | 16 [ 190 | 16 |[180 | 19 [330( 19 [ 330 16 [190 | 16 | 190 | 19 (180 | 16 [300| O 16 [ 300 | 13 [ 350 [0.27 [0.93 [0.35 0.28 |0.29 [0.37 0.24 3525 2875 3175 3500
3700 300 | 350 | 225 [ 225 | 16 [ 200 | 16 [ 170 | 19 [330 | 19 |330| 16 | 190 | 16 | 180 | 19 | 180 | 16 [300| O 16 [ 300 | 13 [ 350 |0.27 |0.93 |0.35 0.27 10.29 [0.37 0.24 3525 2925 3225 3525
ol 4175 325 | 375 [ 225 | 225 | 16 | 200 | 16 | 160 [ 19 [ 340 19 [340([ 16 [190/| 16 | 170 | 19 | 180 | 16 [ 300 | O 16 [ 300 | 13 [ 350 ]0.26 [0.92 |0.35 0.26 |0.30 [0.37 0.24 3525 2975 3275 3575
Q| 4650 350 | 400 | 250 | 225 | 16 [ 200 | 16 [ 180 | 19 [350 | 19 | 350 | 16 | 190 | 16 | 180 | 19 | 180 | 16 [300| O 16 [ 300 | 13 [ 350 |0.26 [0.92 |0.35 0.27 ]0.30 [0.37 0.24 3538 3025 3325 3625
| 5125 375|425 [ 250 | 225 | 16 | 180/ | 16 [ 160 [ 19 [ 320/ 19 [1320| 16 [ 180/| 16 | 180 | 19 [ 170 | 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.26 [0.92 |0.36 0.27 |0.31 [0.40 0.27 3538 3050 3325 3650
é 5625 375 | 425 | 250 | 225 | 16 [ 180 | 16 [ 160 | 19 [320 | 19 [ 320 | 16 | 180 | 16 | 160 | 19 | 170 ] 16 [300] O 16 [ 300 | 13 [ 350 |0.26 |0.91 |0.35 0.30 |0.30 [0.40 0.27 3538 3075 3375 3675
6100 [ 400 | 450 | 275 [ 225 | 16 [ 180 | 16 [ 170 | 19 [330| 19 [330| 16 | 180 | 16 | 180 | 19 [ 170 | 16 [300| O 16 [ 300 | 13 [ 350 |0.26 [0.90 |0.35 0.30 |0.31 [0.40 0.27 3550 3125 3425 3725
5| 6575 | 425 | 475 | 275 | 225 | 16 | 180 | 16 | 170 ] 19 | 330 | 19 [330| 16 [ 180 | 16 [ 180 | 19 [170| 16 [300 | O 16 [ 300 | 13 [ 350 |0.26 [0.90 |0.35 0.30 |0.31 [0.40 0.27 3550 3175 3475 3775
«|li7075]111425] (14751112751 [1225 | [lA61l18ol|li6n| 160l 191320/ |19l i320]| 116l I17o1| el IMe0l 19160 [l16ll|I300k[lI0 16 [ 300 | 13 [ 350 |0.26 [0.90 |0.35 0.30 |0.31 [0.40 0.27 3550 3175 3475 3775
é 7550 | 450 | 500 | 300 | 225 | 16 [ 180 | 16 [170 | 19 [320 | 19 |[320| 16 | 170 | 16 | 180 | 19 | 170] 16 [300| O 16 [ 300 | 13 [ 350 |0.26 |0.89 |0.35 0.30 |0.31 [0.39 0.27 3563 3225 3525 3825
8025 [ 475 | 525 | 300 | 225 | 16 [ 180 | 16 |[160 [ 19 [310( 19 [310| 16 |[170 | 16 | 180 | 19 [170 | 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.26 |0.89 |0.34 0.30 |0.32 [0.39 0.27 3563 3275 3575 3850
8525 | 475 | 525 | 300 | 225 | 16 [ 170 | 16 [ 160 | 19 [310| 19 |[310| 16 | 160 | 16 | 160 | 19 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 |0.26 |0.89 |0.34 0.30 |0.32 [0.39 0.27 3563 3275 3575 3875
9000 500 | 550 [ 326 | 225 | 16 [ 170 | 16 |[170| 19 [310[ 19 [310| 16 [160 | 16 | 180 | 19 [ 160 | 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.26 [0.88 |0.34 0.30 |0.32 [0.39 0.27 3575 3325 3625 3925
9475 525 [ 575 [ 325 [ 225 | 16 [170 | 16 [160 [ 19 [320 [ 19 [320| 16 [ 160 [ 16 | 170 19 [ 160 [ 16 [300[ O 16 [290 ] 13 [350[0.26 |0.88 [0.34 0.30 [0.32 [0.39 0.27 3575 3375 3675 3975
SPAN(S)= 33 m
DESIGN MEMBER THICKNESSES HT (m)= 33 or 3.6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 §=33m |HT=33m[HT=3.6m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
225 275 | 300 | 250 | 250 | 19 | 210 | 16 [ 190 | 19 [ 390 | 19 [ 390 | 16 | 200 | 19 [ 160 | 19 [190 | 16 [ 300 | 300 | 16 | 190 | 13 [ 350 |[0.48 [0.94 [0.48 0.42 10.22 [0.81 0.34 3550 3750 4050
w| 750 250 | 275 | 250 | 250 | 19 [210 | 16 [170] 19 [310] 19 [310] 16 [ 190 | 19 [ 190 | 22 [ 200 | 16 [ 300 | 300 | 16 [ 300 | 13 [ 350 |0.41 [0.95 [0.47 0.42 10.22 | 0.81 0.29 3550 3700 4000
é 1250 | 250 | 275 | 250 | 250 | 16 | 210 | 16 | 190 | 19 [ 390 | 19 [ 390 | 16 | 200 | 16 | 170 | 22 | 200 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.37 [0.95 |0.42 0.40 |0.22 | 0.46 0.27 3550 3675 4000
1750 | 250 | 275 | 250 [ 250 | 16 [ 220 | 16 [ 190 | 19 [390 | 19 [390 | 16 [210| 16 [ 180 [ 22 | 230 [ 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.35 [0.95 [0.41 0.37 10.22 | 0.41 0.26 3550 3700 4000
2250 | 250 [ 300 | 250 [ 250 | 16 | 210 | 16 [180 | 19 [370[ 19 [370| 16 |210| 16 | 170 [ 19 | 190 [ 16 [300] O 16 [ 300 | 13 [350[0.34 [0.95 |0.36 0.35 10.22 [0.40 0.25 3550 3725 4025
ol 200 300 | 325 | 250 [ 250 | 19 [190 | 16 [ 180 [ 19 [350 [ 19 | 350 | 16 | 180 | 22 | 200 | 19 [ 170 | 16 [ 300300 | 16 | 160 | 13 | 350 [0.51 [0.94 |0.50 0.42 10.23 [0.81 0.36 3550 3800 4100
g| 700 300 | 300 | 250 | 250 | 19 | 210 | 16 |170| 19 |310| 19 | 310 | 16 | 180 | 19 | 180 | 22 | 190 | 16 | 300|300 | 16 | 300 | 13 | 350 [0.42 [0.94 |0.48 0.42 10.23 | 0.81 0.31 3550 3775 4075
w| 1250 | 250 | 275 | 250 | 250 | 16 | 190 | 16 [ 180 ] 19 [ 340 | 19 | 340 | 16 [ 200 | 16 [ 160 | 22 [ 210 | 16 | 300 | 300 | 16 [ 300 | 13 [ 350 |0.37 [0.95 [0.43 0.41 10.22 | 0.48 0.27 3550 3700 4000
é 1750 | 250 | 300 | 250 | 250 | 16 | 200 | 16 | 180 | 19 [ 350 | 19 [ 350 | 16 | 210 | 16 [ 170 | 19 | 180 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.35 [0.95 |0.39 0.37 10.22 [ 0.43 0.26 3550 3725 4025
2250 [ 250 [ 300 | 250 [ 250 | 16 [200 | 16 [170 ] 19 [340[ 19 [340[ 16 [200| 16 [ 160 [ 19 [ 180 [ 16 [300] O 16 [ 300 ] 13 [350[0.34 [0.95 [0.37 0.35 [0.22 [0.40 0.25 3550 3725 4025
2725 | 275 | 325 | 250 [ 250 | 16 [210| 16 [160 | 19 [370 | 19 |[370| 16 | 200 | 16 | 160 | 19 | 190 | 16 [300| O 16 [ 300 | 13 [ 350 [0.33 [0.94 [0.36 0.33 10.22 [0.38 0.24 3550 3775 4075
3225 [ 275 | 350 | 250 | 250 | 16 [200 | 19 [210| 19 [330[ 19 [330[ 16 200 | 19 |220 | 19 |200| 16 [300]| O 16 [ 300 | 13 [ 350 |0.34 [0.94 [0.35 0.34 10.25 | 0.37 0.24 3550 3800 4100
3700 300 | 350 | 250 | 250 | 16 | 200 | 19 [210| 19 [ 340 | 19 | 340 | 16 | 190 | 19 | 200 | 19 | 180 | 16 [300| O 16 [ 280 | 13 | 350 |0.33 [0.94 |0.35 0.33 10.24 |0.37 0.24 3550 3825 4125
ol 4175 325 | 375 [ 275 | 250 | 16 [200 | 19 [220 | 19 [ 350 [ 19 [350[ 16 [ 190 | 19 |220 | 19 [180 ] 16 [300| O 16 [ 290 | 13 [ 350 0.33 [0.93 [0.35 0.33 |0.24 | 0.37 0.24 3563 3875 4175
Q| 4650 350 | 400 | 275 | 250 | 16 | 190 | 19 [ 210 | 19 | 330 | 19 |330| 16 | 190 | 19 | 210 | 19 | 190 | 16 [300| O 16 [ 270 | 13 | 350 |0.33 [0.93 |0.35 0.33 10.26 | 0.37 0.24 3563 3925 4200
| 5150 350 | 425 | 300 | 250 | 16 [ 190 | 19 [220 | 19 [330[ 19 [330[ 16 [ 190 | 19 |220 | 19 [190]| 16 [300]| O 16 [ 290 | 13 [ 350 |0.33 [0.93 [0.34 0.33 |0.24 |0.37 0.24 3575 3950 4250
'é 5625 375 | 425 | 300 | 250 | 16 | 190 | 19 [210| 19 | 330 | 19 |330| 16 | 180 | 19 |210| 19 [ 170 | 16 [300| O 16 [ 270 | 13 | 350 |0.32 [0.92 |0.34 0.36 |0.26 | 0.40 0.27 3575 3975 4275
6100 [ 400 | 450 | 300 | 250 | 16 [ 190 | 19 [ 200 | 19 [ 340 | 19 |[340| 16 | 180 | 19 | 200 | 19 |170] 16 [300| O 16 [ 250 | 13 [ 350 |0.32 [0.92 [0.34 0.36 |0.25 | 0.40 0.27 3575 4025 4325
5| 6575 | 425 | 475 | 325 | 250 | 16 [ 180 | 19 | 210 | 19 | 320 | 19 [ 320 | 16 [170 | 19 | 210 | 19 [180 | 16 | 300 | O 16 [ 270 | 13 | 350 |0.32 [0.92 |0.34 0.36 |0.25 | 0.39 0.27 3588 4075 4350
«|lizo75][[1425] (15001113251 [1250/| [lid6 N |l1son/lom 2001400 i320/|Haoll is20]|ldell idzon om 2ol a9l msol[u1e/ iS00kl 16 [ 240 | 13 [ 350 |0.32 [0.91 [0.34 0.36 |0.27 |0.39 0.27 3588 4100 4400
é 7550 | 450 | 500 | 350 | 250 | 16 | 190 | 19 [ 210 | 19 [ 340 | 19 |340| 16 | 170 | 19 | 210 | 19 |170| 16 [300| O 16 [ 260 | 13 | 350 |0.32 [0.91 |0.34 0.36 |0.25 | 0.39 0.27 3600 4125 4425
8050 [ 450 | 525 | 350 | 250 | 16 [ 180 | 19 [200 | 19 [310[ 19 [310[ 16 |170 | 19 |210| 19 | 180 ] 16 [300]| O 16 [ 240 | 13 [350]0.32 [0.91 [0.33 0.36 |0.27 | 0.39 0.27 3600 4150 4450
8525 | 475 | 525 | 350 | 250 | 16 | 180 | 19 [ 190 | 19 [ 320 | 19 |320| 16 | 160 | 19 | 190 | 19 | 160 | 16 [300| O 16 [ 230 | 13 | 350 |0.32 [0.90 |0.34 0.36 |0.28 | 0.39 0.27 3600 4175 4475
9000 500 | 550 [ 375 [ 250 | 16 [ 180 | 19 [210[ 19 [320[ 19 [320[ 16 | 160 | 19 |210 | 19 [170] 16 [300| O 16 [ 240 | 13 [ 350 ]0.32 [0.90 [0.33 0.36 |0.28 | 0.38 0.27 3613 4225 4525
9500 500 | 575 | 375 [ 250 | 16 [ 170 | 19 [190| 19 [310[ 19 |310| 16 | 160 [ 19 | 200 [ 19 |170] 16 |300] O 16 [ 230 ] 13 [350]0.32 |0.90 |0.33 0.36 [0.28 [0.38 0.27 3613 4250 4550
SPAN(S)= 33 m
DESIGN MEMBER THICKNESSES HT (m)= 3.9 or 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 §=33m |HT=39m[HT=42m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
200 300 | 300 | 275 [ 275 | 16 [160 | 16 [ 190 | 19 [410 [ 19 | 410 | 16 |210| 19 [ 160 | 19 [ 180 | 16 | 300300 | 16 | 200 | 13 | 350 [0.53 [0.95 |0.46 0.42 10.20 [0.81 0.35 3575 4375 4675
w| 750 250 | 275 [ 275 | 275 | 19 |220 | 16 | 160 | 19 [320] 19 [ 320 ] 16 [ 190 | 19 [ 170 | 22 [ 200 | 16 [ 300 | 300 | 16 [ 290 | 13 [ 350 |0.47 [0.96 |0.46 0.42 |0.19 | 0.81 0.29 3575 4300 4600
é 1250 | 250 | 275 | 275 | 275 | 16 | 220 | 16 | 180 | 19 [390 | 19 [ 390 | 16 | 210 | 19 [190 | 19 | 170 | 16 | 300 | 300 | 16 | 270 | 13 | 350 [0.44 [0.96 |0.42 0.47 10.19 |0.46 0.27 3575 4300 4600
1750 | 250 [ 275 | 275 [ 275 | 16 220 ]| 16 [170 ]| 19 [390 | 19 [390 | 16 [200 | 19 [190 [ 22 [ 230 [ 16 | 300 | 300 | 16 | 250 | 13 | 350 [0.42 [0.96 |0.40 0.42 10.19 | 0.41 0.26 3575 4300 4600
2250 | 250 [ 300 | 275 [ 275 | 16 [220 | 16 [160 | 19 [370 | 19 [370| 16 | 200 | 19 |210[ 19 |[190[ 16 [300] O 16 [ 240 | 13 [ 350 [0.41 |0.96 |0.36 0.40 |0.19 [0.40 0.25 3575 4325 4625
ol 150 350 | 325 [ 275 [ 275 | 19 [190| 16 [170[ 19 [ 350 | 19 | 350 | 16 | 180 | 22 | 190 | 19 [ 170 | 16 [ 300300 | 16 | 170 | 13 | 350 [0.55 [0.94 |0.49 0.42 10.20 [0.81 0.38 3575 4400 4750
g| 700 300 | 300 | 275 [ 275 | 19 |[210| 19 |220| 19 |310| 19 |310| 16 | 180 | 19 [ 170 | 22 | 190 | 16 | 300|300 | 16 | 300 | 13 | 350 {0.48 |0.95 |0.47 0.44 10.22 | 0.81 0.31 3575 4375 4675
w| 1250 | 250 | 275 [ 275 | 275 | 16 | 190 | 16 [ 160 ] 19 [ 340 | 19 [ 340 | 16 [ 190 | 19 [ 190 | 19 [ 160 | 16 | 300 | 300 | 16 [ 270 | 13 [ 350 |0.44 [0.96 |0.40 0.48 |0.19 |0.48 0.27 3575 4300 4600
é 1750 | 250 | 300 | 275 | 275 | 16 | 200 | 16 | 160 | 19 [ 350 | 19 | 350 | 16 | 200 | 19 [ 210 | 19 | 180 | 16 | 300 | 300 | 16 | 250 | 13 | 350 [0.42 [0.96 |0.38 0.43 10.19 [ 0.42 0.26 3575 4325 4625
2250 [ 250 [ 300 [ 275 [ 275 | 16 [200| 19 [220[ 19 [350[ 19 [350[ 16 [190[ 19 [210 [ 19 [170[ 16 [300] O 16 [ 240 13 [350[0.41 |0.96 [0.37 0.42 10.21 [0.40 0.25 3575 4325 4625
2725 | 275325 | 275 [ 275 | 16 [210 | 19 [210| 19 [370[ 19 |[370| 16 | 190 19 | 200 | 19 | 190 | 16 [300| O 16 [ 230 | 13 [ 350 [0.40 [0.95 |0.35 0.40 10.22 [0.38 0.24 3575 4375 4675
3225 [ 275350 [ 275 [ 275 | 16 [200| 19 [190[ 19 [340[ 19 [340[ 16 [190[ 19 [ 180 [ 19 [200[ 16 [300] O 16 [ 210 | 13 [ 350 [0.40 [0.95 |0.34 0.39 [0.22 [0.37 0.24 3575 4400 4700
3700 300 | 375 | 300 | 275 | 16 | 200 | 19 [210| 19 | 350 | 19 | 350 | 16 | 180 | 19 | 190 | 19 | 180 | 16 [300| O 16 [ 220 | 13 | 350 |0.39 [0.95 |0.34 0.39 10.22 | 0.37 0.24 3588 4425 4750
ol 4175 325113751 [I300 2750 el 2lol Mol ieo [li1g IS0l MgnIssoi[ e [i1sol[ ol 8ol isol e300 o 16 [ 210 | 13 [ 350 [0.38 [0.94 |0.34 0.38 [0.22 [0.37 0.24 3588 4475 4775
Q| 4675 325 | 400 | 325 | 275 | 16 | 190 | 19 [ 200 | 19 | 330 | 19 | 330 | 16 | 180 | 19 | 190 | 19 | 190 | 16 [300| O 16 [ 220 | 13 | 350 |0.38 [0.94 |0.34 0.38 10.22 | 0.37 0.24 3600 4500 4800
| 5150 350 [ 425 [ 325 [ 275 | 16 [200| 19 [180[ 19 [330[ 19 [330[ 16 [180[ 19 [180[ 19 [ 190 [ 16 [300[ O 16 [ 200 | 13 [ 350 [0.38 [0.94 |0.34 0.38 [0.23 [0.36 0.24 3600 4550 4850
'é 5625 375 | 425 | 350 | 275 | 16 | 200 | 19 [190 | 19 [ 340 | 19 | 340 | 16 | 180 | 19 | 180 | 19 |170| 16 [300| O 16 [ 210 | 13 | 350 |0.37 [0.93 |0.34 0.41 10.23 | 0.39 0.27 3613 4575 4875
6100 [ 400 [ 450 | 350 [ 275 | 16 [200| 19 [180 | 19 [340[ 19 [340[ 16 [180[ 19 [ 180 [ 19 [ 180 16 [300] O 16 [ 200 [ 13 [350[0.37 [0.93 [0.34 0.41 10.23 [0.39 0.27 3613 4625 4925
5| 6600 | 400 | 475 | 375 | 275 | 16 | 190 | 19 | 190 | 19 | 320 | 19 [ 320 | 16 [ 170 | 19 | 180 | 19 [ 180 | 16 | 300 | O 16 [ 210 | 13 | 350 |0.37 [0.93 |0.33 0.41 10.23 | 0.39 0.27 3625 4650 4950
« |llizozs] 14251 [ES00|1I37 51 275 (sl lncon/idom lasolmaou i3s3l mtoll issol|ldeln inzon Mo a0l a9l msolMe/l iS00kl 16 [ 190 | 13 [ 350 |0.37 [0.92 [0.33 0.41 10.23 | 0.39 0.27 3625 4700 5000
é 7575 | 425 | 500 | 400 | 275 | 16 | 180 | 19 [190 | 19 [ 320 | 19 |320| 16 | 170 | 19 | 180 | 19 | 180 | 16 [300| O 16 [ 200 | 13 | 350 |0.37 [0.92 |0.33 0.41 10.23 | 0.39 0.27 3638 4700 5000
8050 [ 450 | 525 | 400 | 275 | 16 [ 180 | 19 [ 180 | 19 [320 | 19 [320| 16 |170 | 19 | 180 | 19 | 180 | 16 [300]| O 16 [ 190 | 13 [ 350 |0.37 [0.92 [0.33 0.40 10.24 | 0.39 0.27 3638 4750 5050
8525 | 475 [ 525 | 425 [ 275 | 16 [ 180 | 19 [190 | 19 [330 | 19 |[330| 16 |160 | 19 | 180 | 19 [ 170 | 16 [300] O 16 [ 200 | 13 [ 350 [0.37 [0.92 |0.33 0.41 ]0.24 [0.38 0.27 3650 4775 5075
9000 500 [ 550 [ 425 [ 275 | 16 [180 | 19 [180[ 19 [320[ 19 [320[ 16 [160[ 19 [180[ 19 [170[ 16 [300[ O 16 [ 190 ] 13 [ 350 [0.37 [0.92 [0.33 0.40 [0.24 [0.38 0.27 3650 4825 5100
9500 500 [ 675 425 [ 275 | 16 [ 170 19 [170] 19 [320[ 19 |320| 16 | 160 [ 19 |170[ 19 |170] 16 |300[ O 16 [ 180 ] 13 [350]0.37 |0.91 |0.32 0.40 [0.24 [0.38 0.27 3650 4850 5150
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE

SECTION THRU BOX

THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT

OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT

(MS18 & MS18 MOD LOADING)

MEMBER SIZES AND REINFORCEMENT

DATE:

EFFECTIVE:

04-01-2002

M703.45B

13




Span (S)= 3.6 m
DESIGN MEMBER THICKNESSES HT (m)= 2.7 or 3 or 3.3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=36m |[HT=27m[HT=3.0m[HT=33m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 Cé mm mm mm mm
200 300 | 300 | 225 [ 225 | 19 [220 | 16 [ 190 | 19 |380 | 19 | 380 | 16 | 200 | 22 | 210 | 19 | 170 ] 16 | 300|300 | 16 | 180 | 13 | 350 [0.44 [0.93 |0.46 0.40 |0.27 [0.81 0.34 3825 3175 3475 3775
w| 125 275 | 275 | 225 | 225 | 19 | 200 | 16 | 160 | 22 | 410 ]| 22 | 410 | 16 | 180 | 19 [ 180 | 22 | 180 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.35 |0.94 |0.45 0.48 10.27 [0.70 0.31 3825 3125 3425 3725
é 1250 | 250 | 275 | 225 | 225 | 16 | 180 | 16 [ 180 | 19 [340 | 19 [340| 16 [ 200 | 16 [ 160 | 22 | 210 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.31 [0.94 [0.41 0.34 |0.26 [0.45 0.26 3825 3100 3400 3700
1750|1250 [ 3001 | 225/ [ 225 | 161 | 190 | 16! [ 170| 19 [ 320 | 19 [320 | 16 [ 190 | 16 [ 170/ 22 [[200 | 16 [/300/| 300 | 16 [ 300 | 13 [3500.29 [0.94 |0.40 0.31 10.26 [0.40 0.24 3825 3100 3425 3725
2250 | 250 [ 300 | 225 [ 225 | 16 [ 180 | 16 [160 [ 19 [310[ 19 [310[ 16 [ 180 [ 16 [ 160 [ 19 [ 160 [ 16 [300] O 16 [ 300 13 [ 350 [0.28 |0.94 [0.36 0.29 [0.26 [0.39 0.24 3825 3125 3425 3725
ol 150 3560 [ 325 [ 225 | 225 | 19 [ 190 | 16 [ 190 [ 19 [ 340 [ 19 [ 340 | 16 [ 180 22 [ 190 | 19 [ 160 | 16 [ 300|300 | 19 [210 | 13 | 350 ]0.43 [0.92 [0.47 0.40 |0.27 [0.81 0.38 3825 3225 3525 3850
g| 700 300 | 300 | 225 [ 225 | 19 [180 | 19 [210| 22 |370| 22 |370| 16 | 160 | 19 | 160 | 22 | 170 ]| 16 | 300|300 | 16 | 300 | 13 | 350 [0.35 [0.93 |0.47 0.42 10.27 [0.83 0.33 3825 3175 3475 3775
w| 1250 | 250 | 275 | 225 | 225 | 16 | 160 | 16 | 160 | 22 | 400 | 22 | 400 | 16 | 180 | 19 [210| 22 [ 180 | 16 | 300 | 300 | 16 | 300 | 13 [ 350 |0.32 |0.94 |0.42 0.35 |0.26 [0.49 0.29 3825 3100 3400 3700
é 1750 | 250 | 300 | 225 | 225 | 16 | 170 | 16 [ 160 | 22 [ 390 | 22 [ 390 | 16 [ 180 | 16 [ 160 | 22 | 210 | 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.29 [0.94 [0.40 0.31 10.26 [0.44 0.27 3825 3125 3425 3725
2225 [2757[1325 [ 225 225 |16 [ 190/ 16 [ 160 [ 19 /320 [ 19 ['320°[ 16 [[190| 16 [ 160 [ 19 [ 160 [ 16/ 3007 O 16 [ 300 | 13 [ 350 [0.28 [0.94 [0.36 0.29 [0.26 [0.40 0.24 3825 3175 3475 3775
2725 | 275 | 350 | 225 [ 225 | 16 [ 180 | 19 [ 210 | 22 [410 | 22 [410| 16 | 170 [ 16 | 170 | 22 | 210 ] 16 [300| O 16 [ 300 | 13 [ 350 [0.27 [0.94 |0.38 0.30 |0.26 [0.40 0.26 3825 3175 3475 3800
3200 300 | 350 [ 225 | 225 | 16 | 180 | 19 [210[ 22 [420 | 22 [420| 16 [170| 19 |220 | 19 [ 160 | 16 [ 300 | O 16 [ 300 | 13 [ 350 [0.28 [0.93 |0.34 0.28 10.27 [0.39 0.26 3825 3225 3525 3825
3675 325 | 375 | 250 | 225 | 16 [ 180 | 16 [ 160 | 22 [ 420 | 22 [ 420 | 16 | 170 | 16 | 160 | 19 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 |0.27 |0.93 |0.34 0.27 10.27 [0.39 0.26 3838 3275 3575 3875
ol 4150 35011]14001 (125011112251 |16 11801 [191[i220 [1i19 1[i310r [l 1o Is10r[ e |70l a6l [F160l sl i160l 1611300110 16 [ 300 | 13 [ 350 |0.26 [0.92 |0.34 0.28 10.27 [0.39 0.26 3838 3325 3625 3925
Q| 4625 375 | 425 | 250 | 225 | 16 [ 180 | 19 [210| 19 [310| 19 |310| 16 | 170 [ 19 |210| 19 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 |0.27 [0.92 |0.34 0.31 10.28 [0.42 0.29 3838 3375 3675 3975
| 5100 | 400 [ 450 | 275 | 226 | 16 [ 170 ]| 19 [ 220 | 22 | 400 | 22 [400| 16 | 170 | 16 [ 160 | 19 [160 | 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.26 [0.92 |0.34 0.31 10.28 [0.42 0.29 3850 3425 3725 4000
é 5600 | 400 | 475 | 275 | 225 | 16 | 170 19 | 210 | 22 [ 400 | 22 [400| 16 [ 160 | 16 [ 160 | 22 [210| 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.25 [0.91 |0.37 0.31 ]0.29 [0.42 0.29 3850 3425 3725 4050
6075 | 425 | 475 | 300 | 225 | 16 [ 170 | 16 [ 160 | 22 [ 400 | 22 [400 | 16 | 160 | 16 | 160 | 22 | 210 | 16 [300| O 16 [ 300 | 13 [ 350 [0.26 [0.91 |0.37 0.29 10.28 [0.42 0.29 3863 3475 3775 4075
5| 6550 | 450 | 500 | 300 | 225 | 16 | 170 | 19 | 220 | 22 | 400 | 22 [ 400 | 16 [ 160 | 19 [ 220 | 22 [210| 16 [300 | O 16 [ 300 | 13 [ 350 |0.27 |0.90 |0.37 0.31 10.29 [0.42 0.29 3863 3525 3825 4125
w| 7025 [ 475 [ 525 | 300 [ 225 | 16 [ 160 | 19 [210 ] 22 | 400 | 22 [400 | 16 | 160 | 19 [220 | 22 |[210| 16 [ 300 O 16 [ 280 | 13 [ 350 [0.27 [0.90 |0.37 0.31 ]0.29 [0.42 0.29 3863 3575 3875 4175
é 7500 500 | 550 | 325 [ 225 | 16 [ 160 | 19 [ 220 | 22 [410 | 22 [410| 16 | 160 | 16 | 160 | 22 | 210 | 16 [300] O 16 [ 300 | 13 [ 350 |0.26 |0.89 |0.36 0.31 10.29 [0.41 0.29 3875 3625 3925 4225
8000 500 | 550 [ 325 | 225 | 16 | 160 | 19 [210[ 22 [ 390 | 22 [330[ 19 [220 | 19 |220 | 22 |200 | 16 [ 300 O 16 [ 290 | 13 [ 350 [0.27 |[0.89 [0.36 0.31 10.29 [0.41 0.29 3875 3625 3925 4225
8475 525 | 575 | 325 [ 225 | 16 [ 160 | 19 [210 | 22 [400 | 22 [400| 19 | 220 | 19 |210| 22 |210] 16 [300] O 16 [ 260 | 13 [ 350 |0.27 |0.89 |0.36 0.31 ]0.30 [0.41 0.29 3875 3675 3975 4275
8950 560 | 600 [ 350 | 225 | 16 [ 160 | 19 [210| 22 [380 | 22 [380| 19 [210 | 16 | 160 | 22 | 210 | 16 [300| O 16 [ 290 | 13 [ 350 |0.26 [0.89 |0.36 0.31 |0.30 [0.41 0.29 3888 3725 4025 4300
9450 550 [ 625 | 350 [ 225 | 19 [220 | 19 [210] 22 [380[ 22 [380 | 19 200 [ 16 | 160 [ 22 [200[ 16 300 O 16 [270] 13 [ 350 [0.26 |0.88 [0.36 0.31 [0.30 [0.41 0.29 3888 3725 4025 4350
SPAN(S)= 36 m
DESIGN MEMBER THICKNESSES HT (m)= 3.6 or 3.9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 $=36m |HT=36m[HT=3.9m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
200 300 | 300 | 250 | 250 | 19 [ 220 | 16 [180 [ 19 [370[ 19 |370| 16 | 200 | 22 [ 210 | 19 [ 170 ] 16 [ 300300 | 16 | 190 | 13 | 350 [0.50 [0.94 |0.45 0.41 10.21 [0.80 0.33 3850 4075 4375
w| 725 275 | 275 | 250 | 250 | 19 | 200 | 19 [220| 22 [ 410 ]| 22 [ 410 ]| 16 [ 170 ]| 19 [ 170 | 22 [ 170 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.41 [0.95 |0.44 0.50 10.22 | 0.83 0.31 3850 4025 4325
é 1250 | 250 | 275 | 250 | 250 | 16 | 190 | 16 | 160 | 19 [ 340 | 19 [ 340 | 16 | 190 | 19 [ 210 | 22 | 200 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.38 [0.95 |0.41 0.40 10.20 | 0.44 0.26 3850 4000 4300
1750 | 250 [ 300 | 250 [ 250 | 16 | 190 | 16 [ 160 ]| 19 [320 | 19 [320 | 16 [190 | 19 [210[ 22 [220 [ 16 | 300 | 300 | 16 [ 290 | 13 | 350 [0.36 [0.95 [0.39 0.36 |0.20 | 0.40 0.24 3850 4025 4325
2250 | 250 [ 325 | 250 [ 250 | 16 | 180 | 19 [ 210 | 22 [410| 22 [410| 16 | 180 | 19 | 200 | 19 |160[ 16 [300] O 16 [ 290 | 13 [ 350 [0.35 [0.95 |0.35 0.36 |0.21 [0.42 0.26 3850 4025 4350
ol 150 350 | 325 | 250 | 250 | 19 [200| 16 [170 [ 19 [350 | 19 | 350 | 16 | 180 | 22 | 190 | 19 [ 160 | 16 | 300300 | 16 | 160 | 13 | 350 [0.50 [0.93 |0.46 0.41 10.22 [0.80 0.37 3850 4150 4450
g| 700 300 | 300 | 250 | 250 | 19 [ 180 | 19 | 200 | 22 | 370 | 22 | 370 | 16 | 160 | 22 | 200 | 22 | 170 | 16 | 300|300 | 16 | 300 | 13 | 350 [0.44 [0.94 |0.46 0.42 10.24 | 0.83 0.33 3850 4075 4375
| 1250 | 250 | 300 | 250 | 250 | 16 | 160 | 19 [ 220 ]| 22 | 400 | 22 | 400 | 16 | 180 | 19 [ 200 | 22 [ 180 | 16 | 300 | 300 | 16 [ 300 | 13 [ 350 |0.38 [0.95 |0.42 0.42 10.21 |0.49 0.29 3850 4000 4325
é 1750 | 250 | 300 | 250 | 250 | 16 | 170 | 19 | 210 | 22 [400 | 22 {400 | 16 | 180 | 19 [ 200 | 22 | 200 | 16 | 300 | 300 | 16 | 290 | 13 | 350 [0.36 [0.95 |0.40 0.38 10.21 [0.44 0.27 3850 4025 4325
2225 [ 275325 [ 250 [ 250 | 16 [190 | 19 [210[ 19 [320[ 19 [320[ 16 [ 180 [ 19 200 19 [ 160 16 [300] O 16 [290 ] 13 [ 350 [0.35 [0.95 [0.36 0.36 [0.22 [0.39 0.24 3850 4075 4375
2725 | 275 | 350 | 250 | 250 | 16 [ 180 | 19 [ 190 | 22 [410 | 22 [410| 16 | 180 [ 19 | 200 | 19 | 180 | 16 [300| O 16 [ 260 | 13 [ 350 [0.34 [0.95 [0.34 0.34 10.23 [0.39 0.26 3850 4100 4400
3200 3001113751 [H2751[112501 | en| 8ol [dol 210 (o iistorl donis1om e iM7ol ol 210l 1sl[ie0lHdslI300n]IHo 16 [ 280 | 13 | 350 |0.33 [0.94 |0.34 0.33 |0.24 | 0.36 0.23 3863 4125 4450
3675 325 | 375 | 275 | 250 | 16 | 180 | 19 [ 200 | 19 |[310| 19 |310| 16 | 170 | 19 | 190 | 19 |160| 16 [300| O 16 [ 260 | 13 | 350 |0.32 [0.94 |0.34 0.33 |0.24 | 0.36 0.23 3863 4175 4475
al_4150 35011[114001 (1300111125016l Mo0l (a9l [i210 [li19 1[i3201[l 193201 e 7ol den 210149l [i60l L6l 130010 16 [ 270 | 13 [ 350 |0.32 [0.93 |0.34 0.32 10.24 | 0.36 0.23 3875 4225 4525
Q| 4625 375 | 425 | 300 | 250 | 16 | 180 | 19 [ 200 | 19 | 320 | 19 |320| 16 | 170 | 19 | 190 | 19 |170| 16 [300| O 16 [ 250 | 13 | 350 |0.32 [0.93 |0.34 0.35 10.25 | 0.39 0.26 3875 4275 4575
| 5125 375|450 | 300 | 250 | 16 [170 | 19 [180 | 22 [400 [ 22 [400[ 16 170 | 19 | 180 | 19 [170] 16 [300| O 16 [ 240 | 13 [ 350 ]0.32 [0.93 |0.33 0.35 10.24 | 0.42 0.29 3875 4300 4600
'é 5600 | 400 | 475 | 325 | 250 | 16 | 170 | 19 | 190 | 22 [ 410 | 22 [410| 16 [170 | 19 [190 | 19 [170| 16 | 300 | O 16 [ 240 | 13 | 350 |0.32 [0.92 |0.33 0.35 10.25 [ 0.42 0.29 3888 4350 4650
6075 [ 425 | 475 | 325 [ 250 | 16 [ 170 | 19 [ 180 | 22 [410 ] 22 [410] 16 |160 | 19 | 180 | 19 | 160 | 16 [300]| O 16 [ 230 | 13 [ 350 0.31 [0.92 [0.33 0.35 10.25 | 0.42 0.29 3888 4375 4675
5| 6550 | 450 | 500 | 350 | 250 | 16 [ 170 | 19 | 190 | 22 | 410 | 22 [ 410 | 16 [ 160 | 19 | 190 | 19 [ 160 [ 16 | 300 | O 16 [ 240 | 13 | 350 |0.32 [0.92 |0.33 0.35 10.25 | 0.41 0.29 3900 4425 4725
« |llizo25] |47 515251113501 250 [Hdsl lzon oM ool ol Estol|maoll isnol|ldell lne ol dom 8ol a9l meolHe/l iS00k o 16 [ 220 | 13 [ 350 ]0.32 [0.91 [0.33 0.35 10.26 | 0.38 0.26 3900 4475 4775
é 7525 | 475 | 550 | 375 | 250 | 16 | 160 | 19 [ 190 | 22 [ 390 | 22 | 390 | 19 | 220 | 19 | 190 | 19 | 160 | 16 [300| O 16 [ 240 | 13 | 350 |0.32 [0.91 |0.33 0.35 10.26 | 0.41 0.29 3913 4500 4800
8000 500 | 550 | 375 [ 250 | 16 [170 | 19 [190 | 22 [410[ 22 [410[ 19 [220 | 19 | 180 | 22 [210] 16 [300]| O 16 [ 220 | 13 [350]0.32 [0.91 [0.35 0.35 |0.26 | 0.41 0.29 3913 4525 4825
8475 525 | 575 | 375 | 250 | 16 | 160 | 19 [ 180 | 22 [ 410 | 22 |410| 19 | 220 | 19 | 180 | 22 |210| 16 [300| O 16 [ 210 | 13 | 350 |0.31 [0.90 |0.35 0.35 10.26 | 0.41 0.29 3913 4575 4875
8975 525 | 600 [ 400 | 250 | 16 [ 160 | 19 [180 | 22 [390 [ 22 [390[ 19 [210| 19 | 190 | 22 [210] 16 [300]| O 16 [ 220 | 13 [ 350 |0.32 [0.90 [0.35 0.35 10.26 | 0.40 0.29 3925 4600 4900
9450 550 | 625 | 400 [ 250 | 16 [ 160 | 19 [180 | 22 [390 | 22 |390| 19 |210[ 19 | 180 [ 22 |210] 16 |300] O 16 [ 210 ] 13 [350]0.31 |0.90 |0.35 0.35 ]0.26 [0.40 0.29 3925 4650 4950
SPAN(S)= 36 m
DESIGN MEMBER THICKNESSES HT (m)= 4.2 or 4.5
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X TI A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars| F Bars J4 H3 J3 H1 H2 S=36m |HT=42m[HT=45m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
200 300 | 275 | 275 [ 275 | 19 [210] 16 [160 | 19 [ 360 [ 19 | 360 | 16 | 190 | 22 [ 170 ] 22 [ 190 | 16 | 300300 | 16 | 180 | 13 | 350 [0.54 [0.95 |0.45 0.41 10.19 [0.80 0.33 3875 4650 4950
w| 725 275 | 300 [ 275 | 275 | 19 |210] 19 [210] 19 [310] 19 [310] 16 [ 170 ]| 19 [ 160 | 22 [ 170 | 16 [ 300 | 300 | 16 [ 260 | 13 [ 350 |0.48 [0.95 [0.45 0.43 |0.21 |0.80 0.28 3875 4625 4950
| 1250 | 250 [ 275 | 275 [ 275 | 16 | 190 | 19 | 210 19 [ 340 | 19 | 340 | 16 | 180 | 19 | 160 | 22 | 200 | 16 | 300 | 300 | 16 | 220 | 13 | 350 [0.43 [0.96 |0.40 0.48 10.19 [ 0.44 0.26 3875 4600 4900
=[1750 | 250 | 300 | 275 | 275 | 16 | 190 | 19 | 200 | 19 | 320 | 19 | 320 | 16 | 180 | 19 | 180 | 19 | 160 | 16 | 300 | 300 | 16 | 210 | 13 | 350 |0.41 [0.96 |0.36 0.43 |0.19 | 0.40 0.24 3875 4625 4925
2250 | 250 [ 325 | 275 [ 275 | 16 [ 190 | 19 [190 | 19 [310[ 19 |[310| 16 | 180 | 19 | 180 [ 19 | 180 [ 16 [300] O 16 [ 200 | 13 [ 350 [0.40 [0.96 |0.35 0.41 10.20 [0.39 0.24 3875 4650 4950
ol 150 350 | 325 [ 275 [ 275 | 19 [200| 19 [220 [ 19 [350 ] 19 | 350 | 16 | 180 | 22 | 180 | 22 [ 210 | 16 [ 300300 | 16 | 160 | 13 | 350 [0.56 [0.94 |0.47 0.43 10.20 [0.80 0.36 3875 4750 5050
Q| 675 325 | 325 | 275 [ 275 | 19 [ 180 | 19 [ 190 | 22 | 380 | 22 | 380 | 16 | 160 | 22 | 200 | 22 | 170 | 16 | 300|300 | 16 | 270 | 13 | 350 [0.51 [0.95 |0.46 0.43 |0.21 |0.83 0.34 3875 4675 5025
| 1200 300 | 300 | 275 [ 275 | 16 [ 190 | 19 | 200 | 22 | 400 | 22 | 400 | 16 | 180 | 19 | 180 | 22 | 200 | 16 | 300|300 | 16 | 220 | 13 | 350 [0.44 [0.96 |0.42 0.49 |0.19 |0.49 0.29 3875 4675 4925
é 1750 | 250 | 300 | 275 | 275 | 16 | 170 | 19 | 190 | 22 [ 400 | 22 {400 | 16 | 170 | 19 [ 180 | 22 | 200 | 16 | 300 | 300 | 16 | 210 | 13 | 350 [0.41 [0.96 |0.40 0.43 10.20 | 0.44 0.27 3875 4625 4925
22251 (1275013251 278l 270 en Mool ol Eso[Tolis20l g nszonMeni7ol el Mzolmiol ieol el Isoono 16 [ 210 | 13 [ 350 [0.40 [0.95 |0.36 0.41 10.20 [0.39 0.24 3875 4675 4975
2725 | 275 | 350 | 300 [ 275 | 16 [ 180 | 19 [200 | 19 [310[ 19 |[310| 16 | 180 [ 19 | 190 | 19 | 180 | 16 [300| O 16 [ 220 | 13 [ 350 [0.39 [0.95 [0.34 0.39 10.20 [0.37 0.23 3888 4700 5000
3200 300 [ 375 [ 300 [275 | 16 [180 | 19 [180[ 19 [310[ 19 [310[ 16 [180[ 19 [180[ 19 [ 180 [ 16 [300[ O 16 [ 200 | 13 [ 350 [0.39 [0.95 [0.34 0.38 [0.21 [0.36 0.23 3888 4750 5050
3675 325 | 400 | 325 | 275 | 16 | 190 | 19 [190 | 19 [ 320 | 19 |320| 16 | 170 | 19 | 180 | 19 | 160 | 16 [300| O 16 [ 210 | 13 | 350 |0.38 [0.95 |0.34 0.38 10.21 | 0.36 0.23 3900 4775 5100
ol 4150 350111400/ (1325 127516l [iool Mol iso 19 is20i[MgnIis20 [ e [iM7ol el [Mzoldelifeol el Is00no 16 [ 200 | 13 [ 350 [0.37 [0.94 [0.34 0.37 [0.21 [0.36 0.23 3900 4825 5125
Q| 4650 350 | 425 | 350 | 275 | 16 | 180 | 19 [ 180 | 22 [ 410 | 22 | 410| 16 | 170 | 19 | 180 | 19 | 170 | 16 [300| O 16 [ 200 | 13 | 350 |0.37 [0.94 |0.33 0.37 10.21 |0.38 0.26 3913 4850 5150
| 5125 3751450 [ 350 [ 275 | 16 [ 180 | 19 [180[ 22 [410[ 22 [410[ 16 [160[ 19 [170[ 19 [ 170 16 [300[ O 16 [ 190 ] 13 [ 350 [0.37 [0.94 [0.33 0.40 [0.22 [0.42 0.29 3913 4900 5200
'é 5600 | 400 | 475 | 375 | 275 | 16 | 180 | 19 | 180 | 22 [ 410 | 22 {410 | 16 [ 160 | 19 [170 | 19 [170| 16 | 300 | O 16 [ 200 | 13 | 350 |0.36 [0.93 |0.33 0.40 10.22 [ 0.42 0.29 3925 4950 5250
6075 [ 425 [ 500 [ 375 [ 275 | 16 [180| 19 [170[ 19 [310[ 19 [310[ 16 [160 [ 19 [160 [ 19 [170] 16 [300] O 16 [ 180 13 [ 350 [0.36 [0.93 [0.33 0.39 [0.22 [0.38 0.26 3925 5000 5300
5| 6550 | 450 | 500 | 400 | 275 | 16 [ 170 | 19 | 180 | 19 | 310 19 | 310 | 16 [ 160 | 19 |170 | 19 [ 160 [ 16 | 300 | O 16 [ 190 | 13 | 350 |0.36 [0.93 |0.33 0.39 10.22 | 0.38 0.26 3938 5025 5325
w| 7050 | 450 | 525 | 400 | 275 | 16 [ 170 ] 19 [ 170 ]| 22 | 400 | 22 [400| 19 [220| 19 [160 | 19 [160 [ 16 | 300 | O 16 [ 180 | 13 [ 350 |0.36 [0.93 |0.32 0.39 10.22 | 0.41 0.29 3938 5050 5350
é 7525 | 475 | 550 | 425 | 275 | 16 | 170 | 19 [ 170 | 22 [ 400 | 22 400 | 19 | 220 | 19 | 170 | 19 | 160 | 16 [300| O 16 [ 190 | 13 | 350 |0.36 [0.92 |0.32 0.39 10.23 | 0.41 0.29 3950 5100 5400
8000 50011115501 (142511127516l 7ol a9l 7o [l istorl d9nis1omMgii2201 19l 6022l [i210] L6 130010 16 [ 180 | 13 [ 350 |0.36 [0.92 |0.35 0.39 10.23 [0.37 0.26 3950 5125 5425
8500 500 | 575 | 450 [ 275 | 16 | 160 | 19 [170 | 22 [390 [ 22 [390| 19 |210[ 19 |170[ 19 | 160 | 16 | 300 O 16 [ 180 | 13 [ 350 [0.36 [0.92 |0.32 0.39 [0.23 [0.40 0.29 3963 5150 5450
8975 525 1600 [ 450 [ 275 | 16 [ 160 | 19 [160 | 22 [400 [ 22 [400[ 19 [210[ 19 [160[ 19 [ 160 ] 16 [300] O 16 [ 180 [ 13 [ 350 [0.36 [0.91 [0.32 0.39 [0.23 [0.40 0.29 3963 5200 5500
9450 550 [ 625 | 475 [ 275 | 16 [ 160 19 [170] 22 [400 [ 22 1400 | 19 |210[ 19 |160[ 19 | 160 | 16 |300[ O 16 [ 180 ] 13 [350]0.36 |0.91 |0.32 0.39 10.23 [0.40 0.29 3975 5250 5550
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002

M703.45B 9
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Span(S)= 3.9 m
DESIGN MEMBER THICKNESSES HT (m)= 3 or 3.3 or 3.6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=39m |[HT=3.0m[HT=33m[HT=3.6m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 Cé mm mm mm mm
200 300 | 300 | 250 | 250 | 19 [ 200 | 16 [ 180 [ 19 | 350 | 19 | 350 | 16 | 190 | 22 | 190 | 22 | 210 | 16 | 300|300 | 16 | 160 | 13 | 350 [0.43 [0.94 |0.47 0.40 |0.25 [0.80 0.32 4150 3475 3775 4075
w| 125 275 | 300 | 250 | 250 | 19 | 180 | 19 |[210] 22 | 360 | 22 | 360 | 16 | 160 | 22 | 210 | 25 [ 200 | 16 [ 300 | 300 | 16 | 290 | 13 [ 350 |0.35 |0.94 |0.48 0.46 |0.28 [0.62 0.31 4150 3425 3725 4050
é 1225 | 275 | 275 | 250 | 250 | 16 | 170 | 16 [ 170 | 19 [330 | 19 [330| 16 [ 180 | 19 [210 | 22 [ 170 | 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.32 [0.94 [0.40 0.35 10.24 [0.45 0.25 4150 3425 3725 4025
1725 [|1275 (13001125011 [12501[1611 11801 161 1160119310 |l 1on | 3dol|iden|M7o [Tel|ie0n[1 22 1190111613001 1300/ [ 161 [ 3001 |11311[1350/]0:2910:9410:39 0.31 10.24 [0.40 0.24 4150 3450 3750 4050
2225 | 275 [ 325 | 250 [ 250 | 16 [ 170 19 [220 [ 22 [390 [ 22 [390 | 16 [ 170 [ 19 [220[ 22 [200[ 16 [300] O 16 [ 300 13 [350[0.30 [0.94 [0.38 0.29 [0.25 [0.41 0.25 4150 3475 3775 4075
ol 150 3560 | 325 [ 250 | 250 | 19 [ 180 | 16 [160 [ 19 [ 320 [ 19 [320 | 16 |170 ]| 22 | 180 | 22 | 200 | 16 [ 300|300 | 19 | 190 | 13 | 350 |0.43 [0.93 |0.48 0.40 |0.25 [0.80 0.36 4150 3525 3850 4125
g| 675 325 | 325 | 250 | 250 | 19 [170 | 19 [210| 22 360 | 22 | 360 | 16 | 160 | 22 | 200 | 22 | 160 | 16 | 300|300 | 16 | 280 | 13 | 350 [0.38 [0.93 |0.46 0.42 10.28 [0.82 0.33 4150 3500 3825 4125
w| 1225 | 275 | 300 | 250 | 250 | 19 |[210 | 19 [220 | 22 [390| 22 | 390 | 16 | 170 | 19 [200| 22 | 180 | 16 | 300|300 | 16 [300 | 13 [ 350 [0.32 [0.94 |0.41 0.35 |0.25 [0.49 0.28 4150 3450 3750 4050
é 1725 | 275 | 325 | 250 | 250 | 16 | 160 | 19 [ 220 | 22 [ 380 | 22 [ 380 | 16 [ 170 | 19 [ 220 | 22 [ 200 | 16 | 300 [ 300 | 16 | 300 | 13 | 350 [0.31 [0.94 [0.40 0.33 |0.25 [0.43 0.26 4150 3475 3775 4075
2225 [12751[1325]1 (12500112500 |[Hden 60l 19210221 [i3701 [l 22137016 I1eo on 210122] IS0l 6130000 16 [ 300 13 [350[0.30 [0.94 [0.38 0.31 [0.25 [0.41 0.26 4150 3475 3775 4075
2700 300 | 350 | 250 | 250 | 16 [ 160 | 19 [210 | 22 [390 | 22 |390 | 16 | 160 [ 19 | 220 | 22 | 190 | 16 [300| O 16 [ 300 | 13 [ 350 [0.29 [0.94 |0.37 0.29 10.25 [0.39 0.25 4150 3525 3825 4125
3175 325 | 375 [ 250 | 250 | 16 | 170/ | 19 [ 200 [ 22 [ 390/ 22 [330 [ 16 [ 160/| 19 [ 210 | 22 | 200 | 16 [ 300 O 16 [ 300 | 13 [ 350 [0.28 [0.93 |0.37 0.28 |0.26 [0.38 0.25 4150 3575 3875 4175
3650 350 | 400 | 250 | 250 | 16 [ 170 | 19 [190 | 22 [390 | 22 |390| 16 | 160 | 19 | 190 | 22 |200| 16 [300| O 16 [ 300 | 13 [ 350 |0.28 |0.93 |0.36 0.28 10.26 [0.38 0.25 4150 3625 3925 4225
ol 4125 3751114251 (1275111250116 7ol 1912101 (1122 1[13901[1 221113901 6 | I160l |19l [F2101[122]|[i200] 11611300110 16 [ 300 | 13 [ 350 |0.28 [0.92 |0.36 0.31 10.29 [0.41 0.28 4163 3675 3975 4275
Q| 4600 400 | 450 | 275 | 250 | 16 | 170 | 19 | 200 | 22 | 390 | 22 | 390 | 16 | 160 | 19 | 200 | 22 [ 200 | 16 [300 | O 16 [ 290 | 13 [ 350 |0.27 |0.92 |0.36 0.30 |0.27 [0.41 0.28 4163 3725 4025 4325
| 5075 | 425 [ 475 | 300 | 250 | 16 [ 160 | 19 [210 ]| 22 | 390 | 22 [390 | 19 [220| 19 [210 | 22 [200| 16 [300| O 16 [ 300 | 13 [ 350 [0.27 [0.91 [0.36 0.30 |0.27 [0.41 0.28 4175 3775 4075 4375
é 5550 | 450 | 500 | 300 | 250 | 16 | 160 | 19 | 190 | 22 [370 | 22 [370 | 19 [220 | 19 [210 | 22 [200 | 16 [ 300 | O 16 [ 290 | 13 [ 350 |0.27 |0.91 |0.36 0.30 |0.27 [0.41 0.28 4175 3825 4125 4400
6050 [ 450 | 525 | 300 | 250 | 19 [220 | 19 [190 | 22 [ 360 | 22 [360 | 19 | 210 | 19 | 200 | 22 | 200 | 16 [300| O 16 [ 260 | 13 [ 350 [0.27 [0.91 [0.35 0.30 |0.27 [0.41 0.28 4175 3850 4150 4450
5| 6525 | 475 | 550 | 325 | 250 | 19 | 220 | 19 | 200 | 22 | 360 22 [ 360 | 19 [210| 19 [210 | 22 [200 | 16 [300 | O 16 [ 280 | 13 [ 350 |0.27 |0.90 |0.35 0.30 |0.27 [0.41 0.28 4188 3900 4200 4500
| 7000 500 | 550 [ 325 | 250 | 19 [210 | 19 [ 190 [ 22 [ 360 | 22 [360[ 19 [200| 19 | 190 | 22 | 190 | 16 [ 300 | O 16 [ 260 | 13 [ 350 [0.27 [0.90 |0.36 0.30 |0.30 [0.40 0.28 4188 3925 4225 4525
é 7475 525 | 575 | 350 | 250 | 19 [ 210 | 19 [ 200 | 22 [360 | 22 |360 | 19 | 200 | 19 |210| 22 | 190 | 16 [300] O 16 [ 280 | 13 [ 350 |0.27 |0.90 |0.35 0.30 |0.28 [0.40 0.28 4200 3975 4275 4575
7950 560 | 600 [ 350 | 250 | 19 [210 | 19 [200| 22 [360 | 22 [360| 19 [200 | 19 |200| 22 | 190 | 16 [300| O 16 [ 250 | 13 [ 350 [0.27 [0.89 [0.35 0.30 |0.28 [0.40 0.28 4200 4025 4325 4625
8450 550 | 625 | 350 | 250 | 19 [210 | 19 [190 | 22 [350 | 22 | 350 | 19 | 200 | 19 | 200 | 22 | 190 | 16 [300] O 16 [ 240 | 13 [ 350 |0.27 |0.89 |0.35 0.30 |0.30 [0.40 0.28 4200 4050 4350 4650
8925 575|625 [ 376 | 250 | 19 [ 200 | 19 [200 [ 22 [ 350 22 [350 [ 19 [190/| 19 | 200 | 22 | 180 | 16 [ 300 | O 16 [ 260 | 13 [ 350 [0.27 [0.89 |0.35 0.30 |0.29 [0.40 0.27 4213 4075 4375 4675
9400 [ 600 [ 650 | 375 [ 250 | 19 [200 | 19 [190 [ 22 [360 [ 22 [360 [ 19 [ 190 [ 19 [ 190 [ 22 [ 180 [ 16 [300[ O 16 [240] 13 [350[0.27 |0.88 [0.35 0.30 [0.29 [0.40 0.27 4213 4125 4425 4725
SPAN(S)= 39 m
DESIGN MEMBER THICKNESSES HT (m)= 3.9 or 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 $=39m |HT=39m[HT=42m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
200 300 | 275 | 275 [ 275 | 19 [200 | 16 [160 | 19 [ 340 | 19 | 340 | 16 | 190 | 22 [ 180 | 22 | 180 | 16 | 300300 | 16 | 160 | 13 | 350 [0.47 [0.95 |0.45 0.40 10.20 [0.80 0.32 4175 4350 4650
w| 725 275 | 300 | 275 | 275 | 19 | 180 | 19 [200| 22 [ 370 ]| 22 [ 370 | 16 [ 170 | 19 [ 160 | 22 | 180 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.40 [0.95 |0.44 0.52 10.22 | 0.82 0.30 4175 4350 4650
é 1225 | 275 | 300 | 275 | 275 | 16 | 170 | 16 | 160 | 19 [ 330 | 19 [ 330 | 16 | 180 | 19 [ 190 | 22 | 200 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.37 [0.95 |0.40 0.40 |0.19 |0.45 0.25 4175 4350 4650
az2sill| 2750300 275112750 61 M sol | midell 2aol lirel snon o S ol el Mizol ol meol22l InconIemIsool 300l el 290l S/l ISs0l|0:350( 09510139 0.38 10.22 | 0.40 0.24 4175 4350 4650
2225 | 275325 | 275 [ 275 | 16 [ 170 | 19 [200 | 22 [390 | 22 [390| 16 | 160 | 19 | 190 | 22 | 200 | 16 [300] O 16 [ 270 | 13 [ 350 0.34 [0.95 |0.37 0.35 10.22 [0.41 0.26 4175 4375 4675
ol 150 350 | 325 [ 275 [ 275 | 19 [190| 16 [160 [ 19 [320 ] 19 | 320 | 16 | 170 | 22 | 180 | 22 | 200 | 16 [ 300300 | 19 | 210 | 13 | 350 [0.48 [0.94 |0.47 0.40 |0.21 [0.80 0.36 4175 4450 4750
Q| 675 325 | 325 | 275 [ 275 | 19 [170 | 19 [ 200 | 22 | 360 | 22 | 360 | 19 | 220 | 22 | 200 | 22 | 170 | 16 | 300|300 | 16 | 300 | 13 | 350 [0.43 [0.94 |0.45 0.42 10.23 | 0.82 0.32 4175 4425 4725
w| 1225 | 275 | 300 | 275 | 275 | 19 [220 ] 19 [210]| 22 [ 390 | 22 [ 390 | 16 [170]| 19 [ 180 | 22 [ 180 | 16 | 300 [ 300 | 16 [ 300 | 13 [ 350 |0.37 [0.95 [0.41 0.42 10.22 | 0.49 0.28 4175 4350 4650
é 1725 | 275 | 325 | 275 | 275 | 16 | 160 | 19 | 200 | 22 [ 390 | 22 {390 | 16 | 170 | 19 [ 190 | 22 | 200 [ 16 | 300 | 300 | 16 | 290 | 13 | 350 [0.36 [0.95 |0.40 0.38 10.22 | 0.44 0.27 4175 4375 4675
22251 (1275013501 [2rsl 2700 Ien Mool [Nl Eeol 22l isrollzziIs7oMeni7ol el Esolimz2l 2iol el Isoono 16 [ 270 13 [350[0.34 [0.95 [0.38 0.35 [0.22 [0.41 0.26 4175 4400 4700
2700 300 [ 375 | 275 [ 275 | 16 [ 170 | 19 [180 | 22 [390 | 22 |390| 16 | 160 | 19 | 160 | 22 [ 190 | 16 [300| O 16 [ 250 | 13 [ 350 [0.33 [0.95 |0.37 0.34 10.22 [0.39 0.25 4175 4425 4750
3175 325 | 375 [ 275 [ 275 | 16 [170| 19 [180 | 22 [400 [ 22 [400| 16 | 160 | 19 [ 170 22 [200 | 16 [300]| O 16 [ 240 | 13 [ 350 |0.32 [0.94 |0.36 0.32 10.22 | 0.38 0.25 4175 4475 4775
3650 350 | 400 | 300 | 275 | 16 | 170 | 19 [ 190 | 22 [ 400 | 22 | 400 | 16 | 160 | 19 | 180 | 22 |200| 16 [300| O 16 [ 240 | 13 | 350 |0.32 [0.94 |0.36 0.32 10.23 | 0.38 0.25 4188 4525 4825
al 4125 375 | 425 [ 300 | 275 | 16 [170 | 19 [ 180 [ 22 [400 [ 22 [400[ 19 [|220 | 19 |170 | 22 [200 | 16 [300]| O 16 [ 230 | 13 [ 350 |0.31 [0.93 |0.36 0.34 10.23 | 0.41 0.28 4188 4575 4875
Q| 4600 400 | 450 | 325 | 275 | 16 | 170 | 19 | 190 | 22 | 400 | 22 | 400 | 19 | 220 | 19 | 180 | 22 | 200 | 16 [ 300 | O 16 [ 240 | 13 | 350 |0.31 [0.93 |0.35 0.34 10.23 | 0.41 0.28 4200 4625 4925
o |lli5075]1[1425]|[14751113251 1275 (6 l1e0n|Mom| 7ol 221 i3zol|m22ll is7ol a9 12201 o 7ol 221 [:200/[H1e6] iS00kl 16 [ 220 | 13 [ 350 |0.31 [0.93 [0.35 0.34 10.24 | 0.41 0.28 4200 4675 4950
'é 5575 | 425 | 500 | 350 | 275 | 16 | 160 | 19 | 180 | 22 | 370 | 22 [370 | 19 [ 210 | 19 | 180 | 22 [210| 16 | 300 | O 16 [ 230 | 13 | 350 |0.31 [0.92 |0.35 0.34 10.23 | 0.41 0.28 4213 4700 5000
6050 [ 450 | 525 | 350 | 275 | 16 [ 160 | 19 [170 | 22 [370[ 22 [370[ 19 [210 | 19 |170 | 22 |210]| 16 [300]| O 16 [ 220 | 13 [ 350 |0.31 [0.92 [0.35 0.34 10.24 | 0.40 0.28 4213 4750 5050
5| 6525 | 475 | 550 | 375 | 275 | 16 | 160 | 19 | 180 | 22 | 370 | 22 | 370 | 19 [210 | 19 | 180 | 22 [ 200 | 16 | 300 | O 16 [ 220 | 13 | 350 |0.31 [0.92 |0.35 0.34 10.24 [ 0.40 0.28 4225 4800 5100
| 7000 50011115751 [N375[112751on 2201 (a9l Mol 221 |is7onl 22 1Is7oi[ o240l ol zolm22] 200l [HdsliI300u[lko 16 [ 210 ] 13 [ 350 |0.31 [0.91 [0.35 0.34 10.24 | 0.40 0.28 4225 4850 5150
é 7475 525 | 575 | 400 | 275 | 19 | 220 | 19 [ 180 | 22 | 370 | 22 | 370 | 19 | 200 | 19 | 180 | 22 | 190 | 16 [300| O 16 [ 220 | 13 | 350 |0.31 [0.91 |0.35 0.34 10.25 [ 0.40 0.28 4238 4875 5175
7950 550111160011 (140011112751 9012201 (A9l Mo 22 1|i370k[l 2213701 IMgi|i2001 Mol [Mzolm22l IS0l [Hdsli300n]lHo 16 [ 200 | 13 [ 350 |0.31 [0.90 [0.35 0.34 10.25 | 0.40 0.28 4238 4925 5225
8450 550 | 625 | 425 | 275 | 19 |210 | 19 [170| 22 [ 360 | 22 | 360 | 19 | 190 | 19 | 180 | 22 | 190 | 16 [300| O 16 [ 220 | 13 | 350 |0.31 [0.90 |0.34 0.34 10.25 [ 0.40 0.27 4250 4950 5250
8925 57511116501 (14251112751 902101 (a9l |70 122 1]1360k[1 2211I3601[ 19112001 M9l [I7olm22] 2001 L6/ I3001]H0 16 [ 200 | 13 [ 350 |0.31 [0.90 |0.34 0.34 10.25 | 0.39 0.27 4250 5000 5300
9400 | 600 | 650 | 425 [ 275 | 19 [210| 19 [160 | 22 [370[ 22 [370| 19 | 190 | 19 | 160 | 22 | 190 [ 16 [300] O 16 [ 190 | 13 [3500.31 [0.90 |0.34 0.34 10.25 [0.39 0.27 4250 5025 5325
SPAN(S)= 39 m
DESIGN MEMBER THICKNESSES HT (m)= 45 or 4.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 $=39m |HT=45m[HT=4.8m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
200 300 | 300 | 300 [ 300 | 19 [190 | 19 [220 | 19 |[340 [ 19 |340| 16 | 190 | 22 [ 170 ] 22 [ 190 | 16 | 300300 | 16 | 180 | 13 | 350 [0.53 [0.95 |0.45 0.42 10.20 [0.80 0.31 4200 4975 5275
w| 725 275 | 300 | 300 | 300 | 19 | 180 | 19 [ 190 | 22 [370]| 22 [ 370 | 16 | 160 | 22 [ 180 | 22 [ 170 | 16 [ 300 | 300 | 16 [ 240 | 13 [ 350 |0.48 [0.96 |0.43 0.42 |0.19 | 0.82 0.30 4200 4950 5250
é 1225 | 275 | 300 | 300 | 300 | 16 | 170 | 19 | 210 | 19 [320 | 19 [ 320 | 16 | 180 | 19 [ 160 | 22 | 190 | 16 | 300 | 300 | 16 | 220 | 13 | 350 [0.42 [0.96 |0.40 0.47 10.19 [0.44 0.25 4200 4950 5250
1725 ||12751[132511|[1300]I[1/3001 61 180l |[Hidel [Fao0l 1o isnonlon | iShol|en Mol [Hno | i7zoni22 12101 16113001 1300 el 2101131113501 0:401[0:9611]0:38 0.42 10.19 | 0.40 0.24 4200 4975 5275
2225 | 275 [ 350 | 300 [ 300 | 16 [ 170 | 19 [ 180 | 22 [400 | 22 [400| 16 | 160 | 19 | 170 22 | 200 [ 16 [300] O 16 [ 190 | 13 [350[0.39 [0.96 |0.37 0.40 |0.19 [0.40 0.26 4200 4975 5300
ol 150 350 | 325 | 300 | 300 | 19 [190| 19 [210[ 19 [320] 19 |320| 16 | 170 | 22 [ 170 ] 22 [ 190 | 16 [ 300300 | 19 | 220 | 13 | 350 [0.53 [0.94 |0.46 0.42 10.20 [0.80 0.35 4200 5050 5350
Q| 675 325 | 325 | 300 | 300 | 19 [170 | 19 [ 180 | 22 | 360 | 22 | 360 | 19 | 220 | 22 | 180 | 22 | 170 | 16 | 300|300 | 16 | 250 | 13 | 350 {0.48 [0.95 |0.45 0.42 10.20 | 0.82 0.32 4200 5025 5325
w| 1225 | 275 | 300 | 300 | 300 | 19 [220 | 19 [ 190 ] 22 | 390 | 22 | 390 | 16 [ 160 | 22 [ 200 | 22 [ 180 | 16 | 300 | 300 | 16 [ 220 | 13 [ 350 |0.44 [0.96 |0.41 0.48 |0.19 | 0.49 0.28 4200 4950 5250
é 1725 | 275 | 325 | 300 | 300 | 16 | 160 | 19 | 180 | 22 [ 380 | 22 | 380 | 16 | 160 | 19 [ 170 | 22 | 190 | 16 | 300 | 300 | 16 | 210 | 13 | 350 [0.40 [0.96 |0.39 0.43 |0.19 |0.43 0.27 4200 4975 5275
2225 [ 275350 [ 300 [ 300 | 16 [160 | 19 [170[ 22 [370[ 22 [370[ 16 [160 [ 19 [ 160 22 [ 210 16 [300] O 16 [ 190 [ 13 [350[0.39 [0.96 [0.38 0.40 |0.19 [0.41 0.26 4200 5000 5300
2700 300 | 375 | 300 | 300 [ 16 [ 170 | 19 [170 | 22 [390 | 22 | 390 | 16 | 160 | 19 | 160 | 22 [ 220 | 16 [300| O 16 [ 180 | 13 [ 350 [0.39 [0.95 |0.36 0.38 10.19 [0.39 0.25 4200 5050 5350
3175 325 [ 400 | 325 [ 300 | 16 [170| 19 [180] 22 [400 [ 22 [400[ 16 [160[ 19 [170[ 19 [ 160 ] 16 [300] O 16 [ 190 ] 13 [350[0.38 [0.95 [0.33 0.38 [0.20 [0.38 0.25 4213 5100 5400
3650 350 | 425 | 350 | 300 | 16 | 170 | 19 [ 180 | 22 [ 400 | 22 400 | 19 | 220 | 19 | 170 | 22 |200| 16 [300| O 16 [ 200 | 13 | 350 |0.37 [0.95 |0.35 0.37 10.20 | 0.38 0.25 4225 5125 5450
ol 4125 375425 [ 350 [ 300 | 16 [ 170 19 [170] 22 [400 [ 22 [400[ 19 [220[ 19 [160[ 22 [200[ 16 [300] O 16 [ 190 [ 13 [ 350 [0.36 [0.94 [0.35 0.39 [0.20 [0.41 0.28 4225 5175 5475
Q| 4625 375 | 450 | 375 | 300 | 16 | 160 | 19 [ 180 | 22 | 370 | 22 | 370 | 19 | 210 | 19 | 160 | 22 |210| 16 [300| O 16 [ 190 | 13 | 350 |0.36 [0.94 |0.35 0.39 10.20 | 0.41 0.28 4238 5200 5500
«['51001[1400] 7475 [ 37513001 el [ifeoi Mol Meol221 [I370[i22] [szoll e[ 2o Mei[Me0l 221 210 [ 16 [I3001[10 16 [ 180 | 13 [ 350 [0.36 [0.94 [0.35 0.38 [0.21 [0.41 0.28 4238 5250 5550
'é 5575 | 425 | 500 | 400 | 300 | 16 | 160 | 19 | 170 | 22 | 370 | 22 [370 | 19 [ 210 | 19 | 160 | 22 [210| 16 | 300 | O 16 [ 180 | 13 | 350 |0.35 [0.93 |0.34 0.38 10.21 [ 0.40 0.28 4250 5300 5600
6050 [ 450 [ 525 | 400 [ 300 | 16 [160 | 19 [160 [ 22 [370[ 22 [370[ 19 [210[ 22 |210[ 22 [210] 16 [300] O 16 [ 180 | 13 [ 350 [0.38 [0.93 [0.34 0.38 [0.21 [0.40 0.28 4250 5350 5650
5| 6525 | 475 | 550 | 425 | 300 | 16 | 160 | 19 | 160 | 22 | 380 | 22 | 380 | 19 {210 | 19 | 160 | 22 [210| 16 | 300 | O 16 [ 180 | 13 | 350 |0.35 [0.93 |0.34 0.38 10.21 [ 0.40 0.28 4263 5400 5700
| 7000 500 | 575 | 425 | 300 | 16 [ 160 | 19 [ 160 | 22 | 380 [ 22 [380[ 19 |210| 22 | 210 | 22 [210]| 16 [300]| O 16 [ 170 | 13 [ 350 |0.37 [0.92 [0.34 0.38 10.22 | 0.40 0.28 4263 5450 5750
é 7475 525 | 600 | 450 | 300 | 16 | 160 | 19 [ 160 | 22 | 380 | 22 | 380 | 19 | 200 | 22 | 210 | 22 |200| 16 [300| O 16 [ 170 | 13 | 350 |0.37 [0.92 |0.34 0.38 10.22 | 0.40 0.28 4275 5500 5800
7975 525 | 600 | 450 | 300 | 19 [210 | 22 [210| 22 [360 [ 22 [360[ 19 | 190 | 22 200 | 22 [ 190 ]| 16 [300]| O 16 [ 170 | 13 [ 350 |0.37 [0.92 [0.34 0.41 10.24 |0.39 0.28 4275 5500 5800
8450 550 | 625 | 475 [ 300 | 19 [ 210 | 22 [210| 22 [360 [ 22 [360 | 19 | 190 22 | 210 22 | 190 | 16 | 300 | O 16 [ 170 | 13 [ 350 [0.37 |0.92 |0.34 0.41 10.24 [0.39 0.27 4288 5550 5850
8925 575 650 [ 475 [ 300 | 19 [220 | 22 [210[ 22 [370[ 22 [370] 19 [200[ 22 200 22 [ 200 [ 16 [300[ O 16 [ 160 ] 13 [ 350 [0.37 [0.91 [0.33 0.41 [0.24 [0.39 0.27 4288 5600 5900
9400 | 600 [ 650 | 500 [ 300 | 19 [210] 22 [210] 22 [360 [ 22 [360 | 19 | 190 22 |210[ 22 |190[ 16 |300[ O 16 [ 170 ] 13 [350]0.37 |0.91 |0.34 0.41 10.24 [0.39 0.27 4300 5625 5900

s TS HT BS. o
>
— =R
- £
. >< o |z
5 = o)
(&)
E T T
= ] ]
o
o <
‘ D
o
[am)] L
’\A .
M (_)/—\
- =
o~ EQ
pu g >
~ Lo
- ~
, |
N H ] >
£/~ _ (@]
Sa @© m
S =
B [1'4
— =
] = | =
= =
g~
@ e - 8
8|° 8- ¢ k&
° O
Ll
i - . (/2]
1
o R
— - & 7
= Ed e
L ks -
[ <Orv w
[QN]
T
I ~
(@)
O —
QE 1)
T T

K2

K3

NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.45B 10

13




Span (S)= 4.2 m
DESIGN MEMBER THICKNESSES HT (m)= 3.3 or 3.6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=42m |[HT=33m[HT=3.6m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 Cc7 C1 K2 C5 C6 mm mm mm
200 300 | 325 | 250 | 250 | 19 [180 | 16 [ 170 19 [330 | 19 | 330 | 16 | 180 [ 22 | 190 | 22 | 210 | 16 | 300|300 | 16 | 160 | 13 | 350 [0.41 [0.94 |0.47 0.39 10.23 [0.79 0.30 4450 3800 4100
w| 700 300 | 300 | 250 | 250 | 19 [170| 19 |210| 22 [360 | 22 | 360 | 16 | 160 | 22 | 210 | 22 | 160 | 16 | 300|300 | 16 | 300 | 13 | 350 [0.33 [0.94 |0.43 0.42 10.26 [0.61 0.30 4450 3775 4075
é 1225 | 275 [ 300 | 250 | 250 | 19 | 220 | 16 [ 160 | 22 [ 390 | 22 [ 390 | 16 [ 170 | 19 [200 | 22 [ 180 | 16 | 300 [ 300 | 16 [ 300 | 13 | 350 [0.30 [0.94 [0.40 0.32 10.22 [0.46 0.26 4450 3750 4050
1725] [|1227511132511|1125011(112501]11491 2201|191 210112211 13601] 1122113601 el 7ol 1912101122 11901 | 16113001 13001161 [F300]|1i1311[18501[0:291(0:9411]0:38 0.30 |0.25 [0.42 0.25 4450 3775 4075
2200 300 [ 350 | 250 [ 250 | 16 [ 160 | 19 [210[ 22 [370[ 22 [370| 16 [ 160 [ 19 | 210 [ 22 [190[ 16 [300[ O 16 [ 300 ] 13 [350[0.28 |0.94 [0.37 0.28 [0.25 [0.40 0.25 4450 3825 4125
ol 175 325 | 325 | 250 | 250 | 19 [ 160 | 19 [220 | 22 [ 390 [ 22 390 | 16 | 160 | 22 | 160 | 22 | 180 | 16 [290 300 | 19 | 180 | 13 | 350 |0.41 [0.93 |0.47 0.41 10.26 [0.82 0.35 4450 3825 4125
g| 675 325 | 325 | 250 | 250 | 22 [210| 19 [190 | 22 |330 | 22 |330| 19 |210| 22 | 190 | 25 | 200 | 16 | 290|300 | 16 | 250 | 13 | 350 [0.35 [0.93 |0.49 0.41 10.26 [0.82 0.31 4450 3825 4125
w| 1225 | 275 [ 300 | 250 [ 250 | 19 [ 190 | 19 [ 200 | 22 [350 | 22 |350 | 16 | 160 | 19 [ 180 | 22 | 160 | 16 | 300 [ 300 | 16 [300 | 13 [ 350 [0.30 [0.94 |0.41 0.34 |0.25 [0.48 0.27 4450 3750 4050
é 1700 300 | 325 | 250 | 250 | 19 [210| 19 [210| 22 360 | 22 | 360 | 16 | 160 | 19 | 200 | 22 | 170 | 16 | 300|300 | 16 | 300 | 13 | 350 [0.29 [0.94 |0.39 0.30 |0.26 [0.43 0.26 4450 3800 4100
2200 300 ['350 [ 250 12507 19 [210| 19 2007 22 ['350°[ 22 [/350| 1971220 | 19 1200 | 22" | 18016 300 0 16 [ 300 13 [ 350 [0.28 |0.94 [0.38 0.29 [0.25 [0.41 0.25 4450 3825 4125
2675 325 | 375 | 250 | 250 | 19 [ 220 | 19 [ 200 | 22 [360 | 22 |360 | 19 | 220 19 | 210 [ 22 | 180 | 16 [300| O 16 [ 300 | 13 [ 350 [0.27 [0.93 |0.37 0.27 |0.26 [0.38 0.24 4450 3875 4175
3150 350 |1400 [ 250 [12501| 19 [ 220 | 19 [ 190/ 22 [/360/[ 22 [1360/| 19/ [ 1210/ 19 [[200/| 22| | 180/[. 16 [[300[ O 16 [ 300 | 13 [ 350 |0.26 |0.93 |0.36 0.26 |0.26 [0.38 0.24 4450 3925 4225
3625 375 | 425 | 250 | 250 | 16 [ 160 | 19 [ 190 | 22 [360 | 22 |360 | 19 | 210 19 | 190 | 22 | 190 | 16 [300] O 16 [ 300 | 13 [ 350 |0.25 [0.92 |0.36 0.28 10.26 [0.40 0.27 4450 3975 4275
ol 4100 | 400 | 450 | 275 [ 250 | 19 | 220 | 19 [ 200 | 22 | 360 | 22 | 360 [ 19 [210 | 19 [210] 22 | 190 | 16 [300 | O 16 [ 300 | 13 [ 350 [0.25 |0.92 |0.35 0.28 10.27 [0.40 0.27 4463 4025 4325
Q| 4575 425 | 475 | 275 | 250 | 19 1220 | 19 | 190 | 22 | 360 | 22 | 360 | 19 | 210 19 | 200 | 22 [ 180 | 16 [300| O 16 [ 300 | 13 [ 350 |0.25 [0.91 |0.35 0.28 10.27 [0.40 0.27 4463 4075 4375
=| 5050 | 450 [ 500 [ 300 [ 250 | 19 [220 [ 19 [210| 22 | 350 | 22 | 350 | 19 [200 ]| 19 [210| 22 [ 180 [ 16 [ 300 O 16 [ 300 | 13 [ 350 [0.25 |0.91 [0.35 0.28 10.27 [0.40 0.27 4475 4125 4425
é 5525 | 475 | 525 | 300 | 250 | 19 | 210 19 | 200 | 22 [ 350 | 22 [ 350 | 19 [ 200 | 19 [ 200 | 22 [180 | 16 [ 300 | O 16 [ 290 | 13 [ 350 |0.25 [0.90 |0.35 0.28 10.28 [0.40 0.27 4475 4175 4475
6000 500 |/550 [ 300 250 | 19 [210 | 19 [ 190 [ 22 [350 | 22 [1350| 19 [200 | 19 |[190 | 22/ | 180/| 16 [300 | O 16 [ 260 | 13 [ 350 |0.25 [0.90 |0.35 0.27 |0.28 [0.39 0.27 4475 4225 4525
5| 6475 525 | 575 | 325 [ 250 | 19 [ 210 | 19 [200 | 22 [350 | 22 |350 | 19 | 190 | 19 | 200 | 22 | 180 | 16 [300] O 16 [ 280 | 13 [ 350 |0.25 [0.90 |0.35 0.28 10.28 [0.39 0.27 4488 4275 4575
| 6950 550 |1600 [ 325 [12501 | 19 [ 210 | 19 [ 190 [ 22 [/350/[ 22 [/350/ 19/ [[190| 19 [[200/| 22| | 180/[ 16 [300 [ O 16 [ 260 | 13 [ 350 |0.25 |0.89 |0.35 0.27 |0.28 [0.39 0.27 4488 4325 4625
é 7425 575 | 625 | 350 | 250 | 19 [ 200 | 19 [ 200 | 22 [350 | 22 |350| 19 | 190 | 19 |210| 22 | 180 | 16 [300| O 16 [ 270 | 13 [ 350 |0.25 [0.89 |0.34 0.28 10.29 [0.39 0.26 4500 4375 4675
7900 [ 600 | 650 | 350 | 250 | 19 [200 | 19 |[200| 22 [ 350 22 [350( 19 [190 | 19 |200 | 22 | 180 | 16 [300]| O 16 [ 250 | 13 [ 350 |0.25 |0.88 |0.34 0.27 |0.29 [0.39 0.26 4500 4425 4725
8400 | 600 | 675 | 350 | 250 | 19 [ 190 | 19 [ 180 | 22 [330 | 22 [330| 19 | 180 | 19 | 200 | 22 | 180 | 16 [300| O 16 [ 240 | 13 [ 350 |0.24 |0.88 |0.34 0.27 10.29 [0.39 0.26 4500 4450 4750
8875 (162517001 375 |1 2500|191 190 | 1911190/ (122 1330/ [ 22 1[I3301[ 1911801191 [l210]] 22] | 1701|116 [13001 [0 16 [ 250 | 13 [ 350 |0.25 |0.88 |0.34 0.28 10.29 [0.39 0.26 4513 4475 4800
9350 | 650 [ 700 | 375 [ 250 | 19 [190 | 19 [190 [ 22 [330[ 22 [330[ 19 [ 180 [ 19 200 [ 22 [170[ 16 [300[ O 16 [240 ] 13 [350[0.25 |0.88 [0.34 0.28 [0.29 [0.38 0.26 4513 4525 4825
SPAN(S)= 42 m
DESIGN MEMBER THICKNESSES HT (m)= 3.9 or 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F_ Bars J4 H3 J3 H1 H2 S=42m |HT=39m[HT=42m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
200 300 | 300 | 275 [ 275 | 19 [190| 16 [160 | 19 [ 320 | 19 |320| 16 | 180 | 22 [ 180 | 22 [ 180 | 16 | 300300 | 16 | 160 | 13 | 350 [0.44 [0.95 |0.45 0.40 10.20 [0.79 0.30 4475 4375 4675
w| 700 300 | 300 | 275 [ 275 | 19 [170| 19 [ 190 [ 22 [360 [ 22 | 360 | 19 | 220 | 22 | 200 | 25 | 200 | 16 | 300300 | 16 | 300 | 13 | 350 [0.40 [0.95 |0.46 0.51 10.22 | 0.67 0.30 4475 4375 4675
é 1225 | 275 | 300 | 275 | 275 | 19 | 220 | 19 | 210 | 22 [ 390 | 22 [390 | 16 | 170 | 19 [ 180 | 22 | 180 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.35 [0.95 |0.39 0.38 10.22 | 0.46 0.27 4475 4350 4650
1725 | 275 [ 325 | 275 [ 275 | 16 | 160 | 19 [200 | 22 {360 | 22 [360 | 16 [160 | 19 [190 [ 22 [ 190 [ 16 | 300 | 300 | 16 [300 | 13 | 350 [0.33 [0.95 [0.38 0.35 10.22 | 0.42 0.25 4475 4375 4675
2200 300 [ 350 | 2756 [ 275 | 16 [ 160 | 19 [190 | 22 [370 | 22 |370| 16 |160 [ 19 | 180 [ 22 | 190 | 16 |300] O 16 [ 290 | 13 [350[0.31 [0.95 |0.37 0.32 10.22 [0.40 0.25 4475 4425 4725
ol 150 350 | 325 | 275 [ 275 | 19 [170| 19 [220 [ 22 [410[ 22 |410| 16 | 160 | 22 [ 170 ] 22 [ 180 | 16 [ 300300 | 19 | 190 | 13 | 350 [0.45 [0.94 |0.46 0.41 10.23 [0.82 0.36 4475 4450 4750
Q| 675 325 | 325 | 275 [ 275 | 22 [210| 19 [ 180 | 22 | 320 | 22 | 320 | 19 | 200 | 22 | 180 | 25 | 200 | 16 | 300|300 | 16 | 240 | 13 | 350 {0.40 |0.94 |0.48 0.41 10.23 | 0.82 0.31 4475 4425 4725
w| 1225 | 275 | 325 | 275 | 275 | 19 [ 190 | 19 [ 190 ]| 22 | 350 | 22 | 350 | 19 [220]| 19 [ 170 | 22 [ 160 | 16 [ 300 | 300 | 16 [ 300 | 13 [ 350 |0.35 [0.95 [0.40 0.39 10.22 | 0.48 0.27 4475 4350 4675
é 1700 300 | 350 | 275 [ 275 | 19 [ 220 | 19 [ 190 | 22 | 360 | 22 | 360 | 19 | 220 | 19 | 180 | 22 | 170 | 16 | 300|300 | 16 | 300 | 13 | 350 {0.33 |0.95 |0.39 0.35 10.22 | 0.43 0.26 4475 4400 4725
2200 3007350/ [275 1275119220 |9 [iM80 (12213501122 [I3501[ o210l e 8ol 22 |18l [l1e 130010 16 [ 290 ] 13 [350[0.31 [0.95 [0.37 0.33 [0.22 [0.41 0.25 4475 4425 4725
2675 325 [ 375 | 275 [ 275 | 16 [ 160 | 19 [180 | 22 [370 [ 22 |370| 19 |210 [ 19 | 180 | 22 [ 180 | 16 [300| O 16 [ 270 | 13 [ 350 [0.30 [0.94 [0.37 0.31 10.22 [0.38 0.24 4475 4475 4775
3150 3501 [i4o0][m275 | 12751 el ool Hnol | iMzol 221 Is7ouil22/u | IS7on| IS 21.01 o M izol | 221l i sl ek ISooH|lke) 16 [ 240 | 13 | 350 |0.30 [0.94 |0.36 0.30 |0.23 |0.37 0.24 4475 4525 4825
3625 375 | 425 | 300 | 275 | 16 | 160 | 19 [ 180 | 22 | 370 | 22 | 370 | 19 | 210 | 19 | 180 | 22 |190| 16 [300| O 16 [ 260 | 13 | 350 |0.29 [0.93 |0.35 0.32 10.23 | 0.40 0.27 4488 4575 4875
ol 4100 | 400 | 450 | 300 | 275 | 16 | 160 | 19 | 170 | 22 | 360 | 22 | 360 | 19 | 200 | 19 | 170 | 22 | 190 | 16 | 300 | O 16 [ 240 | 13 [ 350 ]0.29 [0.93 [0.35 0.32 10.23 | 0.40 0.27 4488 4625 4925
Q| 4575 425 | 475 | 325 | 275 | 16 | 160 | 19 | 180 | 22 | 360 | 22 | 360 | 19 | 200 | 19 | 180 | 22 | 190 | 16 [ 300 | O 16 [ 240 | 13 | 350 |0.29 [0.92 |0.35 0.32 10.24 [ 0.40 0.27 4500 4675 4975
| 5050 | 450 | 500 | 325 | 275 | 19 [220 | 19 [ 170 ]| 22 [ 360 | 22 [360 | 19 [200| 19 [170| 22 [180[ 16 [300| O 16 [ 230 | 13 [ 350 ]0.29 [0.92 [0.35 0.31 10.24 | 0.40 0.27 4500 4725 5025
g 5525 | 475 | 525 | 350 | 275 | 19 | 220 | 19 | 180 | 22 | 360 | 22 [ 360 | 19 | 200 | 19 | 180 | 22 [ 180 | 16 | 300 | O 16 [ 240 | 13 | 350 |0.29 [0.92 |0.35 0.31 10.24 | 0.39 0.27 4513 4775 5075
6000 50001550][H350/ 12751 on 210l Eroll 7ol 2211 iseou(i22/u|IScol| om0l o 7ol 221 i 8ol ie kIS0l 16 [ 220 | 13 [ 350 |0.28 [0.91 [0.34 0.31 10.24 |0.39 0.27 4513 4825 5125
5| 6475 525 | 575 | 375 [ 275 | 19 210 | 19 [ 180 | 22 | 350 | 22 | 350 | 19 | 190 | 19 | 180 | 22 | 180 | 16 [300| O 16 [ 230 | 13 | 350 |0.29 [0.91 |0.34 0.31 10.25 | 0.39 0.27 4525 4875 5175
| 6950 5500 lI600]I[Hs75 |27 50 o 21 ol Enol iMzol 221 Issou{il22/H IS5l I SH oo o Mol 221l sl ek iS00l ke 16 [ 210 | 13 [ 350 |0.28 [0.90 |0.34 0.31 10.25 [0.39 0.27 4525 4925 5225
é 7425 575 | 625 | 400 | 275 | 19 | 210 | 19 [ 180 | 22 | 350 | 22 | 350 | 19 | 190 | 19 | 180 | 22 | 180 | 16 [300| O 16 [ 220 | 13 | 350 |0.28 [0.90 |0.34 0.31 10.25 | 0.39 0.27 4538 4975 5275
7900 [ 600 | 650 | 400 | 275 | 19 [200 | 19 [170 | 22 [ 350 [ 22 [ 350 19 [190 | 19 |170 | 22 | 180 | 16 [300| O 16 [ 200 | 13 | 350 |0.28 [0.90 |0.34 0.31 10.25 [0.39 0.26 4538 5025 5325
8400 | 600 | 675 | 425 | 275 | 19 | 190 | 19 [ 170 | 22 [ 330 | 22 |330| 19 | 180 | 19 | 180 | 22 | 180 | 16 [300| O 16 [ 220 | 13 | 350 |0.29 [0.90 |0.34 0.31 10.25 | 0.39 0.26 4550 5050 5350
8875 [ 625 | 700 | 425 [ 275 | 19 [190 | 19 [170 | 22 [330[ 22 [330[ 19 [180 | 19 |170 | 22 | 180 | 16 [300| O 16 [ 200 | 13 [ 350 |0.28 [0.89 |0.33 0.31 10.26 | 0.38 0.26 4550 5100 5400
9350 | 650 | 700 | 425 [ 275 | 19 [190 | 19 [160 | 22 [340 | 22 [340| 19 | 180 [ 19 | 160 [ 22 |170[ 16 [300] O 16 [ 190 | 13 [3500.28 |0.89 |0.33 0.31 ]0.26 [0.38 0.26 4550 5125 5425
SPAN(S)= 42 m
DESIGN MEMBER THICKNESSES HT (m)= 45 or 4.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=42m |HT=45m[HT=4.8m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
200 300 | 300 | 300 | 300 | 19 [180 | 19 [210[ 19 [320 [ 19 |320| 16 | 180 | 22 [ 160 | 22 | 180 | 16 | 300300 | 16 | 180 | 13 | 350 [0.49 [0.95 |0.44 0.41 10.20 [0.79 0.30 4500 4975 5275
w| 700 300 | 325 | 300 | 300 | 19 [170| 19 [180 [ 22 [360 [ 22 | 360 | 19 | 220 | 22 | 190 | 22 [ 170 ]| 16 | 300300 | 16 | 250 | 13 | 350 [0.45 [0.95 |0.43 0.41 10.20 | 0.82 0.29 4500 5000 5300
| 1225 | 275 [ 300 | 300 | 300 | 19 | 220 | 19 | 190 | 22 | 390 | 22 | 390 | 16 | 160 | 22 | 200 | 22 | 170 | 16 | 300 | 300 | 16 | 230 | 13 | 350 [0.41 [0.96 |0.39 0.43 |0.19 |0.45 0.27 4500 4950 5250
=725 | 275 | 325 | 300 | 300 | 16 | 160 | 19 | 180 | 22 | 360 | 22 | 360 | 19 | 220 | 19 | 160 | 22 | 180 | 16 | 300 | 300 | 16 | 220 | 13 | 350 |0.37 |0.96 |0.38 0.39 10.19 |0.41 0.25 4500 4975 5275
2200 300 | 350 | 300 [ 300 | 16 | 160 | 19 [180 | 22 [370 | 22 |370| 19 |220 [ 19 | 160 [ 22 | 190 | 16 |300] O 16 [ 200 | 13 [350[0.36 [0.95 |0.37 0.37 10.20 [0.40 0.25 4500 5025 5325
ol 150 350 | 325 | 300 [ 300 | 19 [170| 19 [200 | 22 [400 [ 22 400 | 16 | 160 | 22 | 160 | 22 | 160 | 16 | 300300 | 19 | 190 | 13 | 350 [0.50 [0.94 |0.44 0.41 10.20 [0.82 0.36 4500 5025 5350
Q| 675 325 | 350 | 300 | 300 | 19 [ 160 | 19 [ 170 | 22 | 330 | 22 | 330 | 19 | 200 | 22 | 170 | 22 | 160 | 16 | 300|300 | 16 | 250 | 13 | 350 {0.45 [0.95 |0.45 0.41 10.20 | 0.82 0.30 4500 5050 5350
w| 1225 | 275 | 325 | 300 | 300 | 19 [ 190 | 19 [ 180 ] 22 | 350 | 22 | 350 | 19 [ 220 | 19 [ 160 | 22 [ 180 | 16 | 300 | 300 | 16 [ 230 | 13 [ 350 |0.39 [0.96 |0.40 0.44 10.19 |0.47 0.27 4500 4975 5275
é 1700 300 | 350 | 300 | 300 | 19 [ 220 | 19 [ 180 | 22 | 360 | 22 | 360 | 16 | 160 | 19 | 160 | 22 | 190 | 16 | 300|300 | 16 | 220 | 13 | 350 {0.38 |0.95 |0.38 0.40 10.20 | 0.43 0.26 4500 5025 5325
2200 300 [ 375 [ 300 [ 300 | 19 [220 | 19 [170] 22 [350 [ 22 [350[ 19 [220[ 19 [160[ 22 [200[ 16 [300[ O 16 [200 ] 13 [350[0.36 [0.95 [0.37 0.37 |0.19 [0.41 0.25 4500 5050 5350
2675 325 | 400 | 300 | 300 | 16 [ 160 | 19 [160 | 22 [370 | 22 | 370 | 19 |210 [ 19 | 160 | 22 [ 180 | 16 [300| O 16 [ 190 | 13 [ 350 [0.35 [0.95 |0.36 0.36 [0.20 [0.38 0.24 4500 5075 5400
3150 350 [ 425 [ 325 [ 300 | 16 [160 | 19 [170] 22 [370[ 22 [370[ 19 [210[ 19 [160[ 22 [ 180 [ 16 [300[ O 16 [200 ] 13 [350[0.35 [0.95 [0.35 0.35 [0.20 [0.38 0.24 4513 5125 5450
3625 375 | 450 | 350 | 300 | 16 | 160 | 19 [ 180 | 22 | 370 | 22 |370| 19 | 210 | 19 | 170 | 22 | 190 | 16 [300| O 16 [ 210 | 13 | 350 |0.34 [0.94 |0.35 0.37 10.20 | 0.40 0.27 4525 5175 5500
al_4100 400 | 450 [ 350 | 300 | 16 [ 160 [ 19 [ 160 [ 22 | 370 22 [ 370 19 [200] 22 [210] 22 [190] 16 [300]| O 16 [ 190 [ 13 [350[0.36 [0.94 [0.35 0.36 [0.21 [0.40 0.27 4525 5225 5525
Q| 4575 425 | 475 | 375 | 300 | 16 | 160 | 19 | 170 | 22 | 370 | 22 | 370 | 19 | 200 | 19 | 160 | 22 | 190 | 16 [ 300 | O 16 [ 200 | 13 | 350 |0.33 [0.93 |0.35 0.36 |0.21 | 0.40 0.27 4538 5275 5575
w| 5050 [ 450 | 500 [ 375 | 300 [ 16 [ 160 ] 19 [ 160 ] 22 [360 [ 22 [360 ]| 19 [200 | 22 [210| 22 [180[ 16 [300[ O 16 [ 190 13 [350[0.35 [0.93 [0.34 0.35 [0.21 [0.40 0.27 4538 5325 5625
g 5525 | 475 | 525 | 400 | 300 | 19 | 220 | 19 | 160 | 22 | 360 | 22 {360 | 19 [ 190 | 22 | 210 | 22 [180 | 16 | 300 | O 16 [ 190 | 13 | 350 |0.35 [0.93 |0.34 0.35 10.22 | 0.39 0.27 4550 5375 5675
6000 500 | 550 [ 400 [ 300 | 19 [220 | 19 [160 ] 22 [360 [ 22 [360 [ 19 [190[ 22 200 22 | 180 [ 16 300 O 16 [ 180 | 13 [ 350 [0.34 [0.92 |0.34 0.35 [0.22 [0.39 0.27 4550 5425 5725
5| 6475 525 | 575 | 425 | 300 | 19 | 220 | 19 [ 160 | 22 | 360 | 22 | 360 | 19 | 190 | 22 | 210 | 22 | 180 | 16 [300| O 16 [ 180 | 13 | 350 |0.34 [0.92 |0.34 0.35 10.22 | 0.39 0.27 4563 5475 5775
| 6950 550 | 600 | 425 | 300 | 19 [210| 22 [210| 22 [360 [ 22 [ 360 [ 19 | 190 | 22 | 200 | 22 [ 180 | 16 [300| O 16 [ 180 | 13 | 350 |0.34 [0.91 |0.34 0.37 10.24 |0.39 0.27 4563 55625 5825
é 7425 575 | 625 | 450 | 300 | 19 | 210 | 19 [ 160 | 22 | 360 | 22 | 360 | 19 | 190 | 22 | 210 | 22 | 180 | 16 [300| O 16 [ 180 | 13 | 350 |0.34 [0.91 |0.34 0.35 10.23 | 0.39 0.27 4575 5575 5875
7900 [ 600 | 650 | 450 | 300 | 19 [ 210 | 22 [210 | 22 360 | 22 [360 | 19 | 180 | 22 | 200 | 22 | 180 | 16 [300]| O 16 [ 170 ]| 13 [ 350 |0.34 [0.91 [0.34 0.37 10.25 | 0.38 0.26 4575 5625 5925
8400 | 600 | 675 | 475 [ 300 | 19 [ 200 | 22 [210 | 22 [340 | 22 [340| 19 | 180 | 22 | 210 22 | 180 | 16 [300| O 16 [ 180 | 13 [ 350 [0.34 [0.91 |0.33 0.38 [0.25 [0.38 0.26 4588 5650 5950
8875 [ 625 [ 700 | 475 [ 300 | 19 [200 | 22 [200 | 22 [340[ 22 [340[ 19 [ 180 [ 22 | 200 22 | 180 16 [300] O 16 [ 160 | 13 [ 350 [0.34 [0.90 [0.33 0.37 [0.26 [0.38 0.26 4588 5700 6000
9350 | 650 [ 700 | 500 [ 300 | 19 [ 200 | 22 [210] 22 [350 [ 22 [350| 19 | 170 [ 22 200 22 [170[ 16 |300[ O 16 [ 170 ] 13 [350]0.34 10.90 |0.33 0.38 [0.25 [0.38 0.26 4600 5725 6025
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.45B
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Span (S)= 4.5 m
DESIGN MEMBER THICKNESSES HT (m)= 3.6 or 3.9 or 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=45m |[HT=3.6m[HT=3.9m[HT=42m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 Cc7 C1 K2 C5 Cé mm mm mm mm
200 300 | 300 | 275 [ 275 | 19 [170 | 19 [210 [ 22 [400 | 22 | 400 | 16 | 170 ] 22 | 190 | 25 | 200 | 16 | 280300 | 16 | 260 | 13 | 350 [0.42 [0.95 |0.46 0.40 [0.24 [0.81 0.28 4775 4050 4375 4675
w| 700 300 | 325 [ 275 | 275 | 22 |210 | 19 [180[ 22 [ 330 | 22 [330| 19 |[210| 22 [ 190 | 25 | 180 | 16 [ 290|300 | 16 | 300 | 13 | 350 |0.38 [0.95 |0.45 0.46 |0.24 [0.59 0.28 4775 4075 4400 4700
é 1225 | 275 [ 300 | 275 | 275 | 19 | 190 | 19 [ 190 | 22 [350 | 22 [ 350 | 19 [ 220 | 19 [170 | 25 [ 200 | 16 | 300 [ 300 | 16 | 300 | 13 | 350 [0.32 [0.95 [0.42 0.36 |0.23 [0.44 0.26 4775 4050 4350 4650
1700 300 | 325 | 275 | 275 | 19 [200 | 19 [190 | 22 [320 | 22 |320| 19 |210| 19 | 180 | 25 | 210 | 16 | 300|300 | 16 | 300 | 13 | 350 [0.30 [0.95 |0.41 0.33 |0.23 [0.41 0.25 4775 4075 4400 4675
2200 300 [ 375 [ 275 [ 275 | 19 [200 | 19 [180 [ 22 [320 [ 22 [320 | 19 |200 [ 19 | 180[ 22 [ 160 [ 16 300 O 16 [ 300 ] 13 [350[0.29 [0.95 [0.36 0.30 [0.24 [0.39 0.24 4775 4125 4425 4750
ol 150 3560 | 325 [ 275 | 275 | 19 [ 160 | 19 [210[ 22 [ 390 [ 22 [390 | 16 | 160 | 22 | 200 ]| 25 [ 200 | 16 | 300|300 | 16 | 220 | 13 | 350 |0.42 [0.94 |0.47 0.40 |0.25 [0.81 0.28 4775 4125 4450 4750
g| 650 350 | 350 | 275 [ 275 | 22 [ 200 | 19 [180 | 22 [320 | 22 |320| 19 | 200 | 22 | 180 | 25 | 200 | 16 | 300|300 | 16 | 250 | 13 | 350 [0.37 [0.94 |0.47 0.47 10.25 [0.81 0.30 4775 4175 4475 4775
| 1200 300 | 325 [ 275 | 275 | 19 |[180 | 19 [190 [ 22 [ 340 [ 22 [340 | 19 |220| 19 [ 160 | 22 | 160 | 16 [ 300|300 | 16 | 300 | 13 | 350 |0.32 [0.95 |0.40 0.37 |0.24 [0.47 0.26 4775 4100 4400 4700
é 1700 300 | 350 | 275 [ 275 | 19 [ 190 | 19 [ 180 | 22 |320 | 22 |320| 19 |210| 19 |[170| 22 | 170 ]| 16 | 300|300 | 16 | 300 | 13 | 350 [0.30 [0.95 |0.38 0.33 |0.24 [0.43 0.25 4775 4125 4425 4725
2175 325113751 (127571 2750 | 19N200] 1980112211330 22133019210 SN 7ol z2l 706 I300n0) 16 [ 300 [ 13 [ 350 [0.29 |[0.94 [0.37 0.30 [0.24 [0.40 0.24 4775 4175 4475 4775
2650 350 | 400 | 275 [ 275 | 19 [210 | 19 [170 | 22 [350 | 22 | 350 | 19 | 200 | 19 | 180 [ 22 | 170 | 16 [300| O 16 [ 270 | 13 [ 350 [0.28 [0.94 |0.36 0.29 10.24 [0.38 0.23 4775 4225 4525 4825
3125 3751114251 (12751112751 | I1901 2101 [191|i160)[122)1]13401(1 221113401 [ 19112001 49l [F160l[ 22 i17ol L6l 13001[0 16 [ 250 | 13 [ 350 [0.28 [0.93 |0.36 0.30 |0.25 [0.40 0.26 4775 4275 4575 4875
3600 | 400 | 450 | 300 | 275 | 19 [210 | 19 [ 180 | 22 [ 340 | 22 [340| 19 |190 | 19 |170| 22 | 170 ] 16 [300| O 16 [ 270 | 13 [ 350 |0.27 |0.93 |0.35 0.30 |0.25 [0.40 0.26 4788 4325 4625 4925
ol 4075 | 425 | 475 [ 300 [ 275 [ 19 | 210 | 19 [170 | 22 [340[ 22 | 340 [ 19 [190| 19 [ 160 [ 22 | 170 | 16 [300 | O 16 [240 | 13 [ 350 [0.27 [0.92 |0.35 0.29 10.25 [0.39 0.26 4788 4375 4675 4975
Q| 4550 450 | 500 | 325 | 275 | 19 | 200 | 19 | 180 | 22 | 330 | 22 | 330 | 19 | 190 | 19 [ 170 | 22 [ 170 | 16 [300 | O 16 [ 250 | 13 [ 350 |0.27 |0.92 |0.35 0.29 10.25 [0.39 0.26 4800 4425 4725 5025
= |li5025]11[1475]1[152511[113251 1275 A9l [i2001lIMon|[17ol221 1330|2211 i330]| 1ol 180 Mon 60l 22170 [H1ell|I300k[lI0 16 [ 240 | 13 [ 350 |0.26 [0.92 |0.34 0.29 10.26 [0.39 0.26 4800 4475 4775 5075
é 5500 500 | 550 | 350 | 275 | 19 [ 200 | 19 [ 180 | 22 [320 | 22 [320| 19 | 180 | 19 |170| 22 | 170 | 16 [300] O 16 [ 240 | 13 [ 350 |0.27 [0.91 |0.34 0.29 10.26 [0.39 0.26 4813 4525 4825 5125
5975 52511|15751 (1135001127519 111901 [F191|[i170 [1122) 1]13201[1 221 [13201[ 119 [I1801 |91 [I1601[ 122|160l 1611300110 16 [ 220 | 13 [ 350 |0.26 [0.91 [0.34 0.29 10.26 [0.39 0.26 4813 4575 4875 5175
5| 6450 550 | 625 | 375 [ 275 | 19 [ 190 | 19 [170 | 22 [320 | 22 [320| 19 | 180 | 19 | 180 | 22 | 160 | 16 [300| O 16 [ 230 | 13 [ 350 |0.26 |0.90 |0.34 0.29 10.27 [0.39 0.26 4825 4625 4925 5250
| 6925 57511116251 (3751112751190 1190l [19l|i7Zol[122) 11320111 221113201 [ 19|70l sl [keolm22] | i1e0l L6l I3001[0 16 [ 220 | 13 [ 350 |0.26 [0.90 |0.34 0.29 10.27 [0.38 0.26 4825 4675 4975 5275
é 7400 | 600 | 675 | 400 | 275 | 19 [ 180 | 19 [170 | 22 [310| 22 |[310| 19 |170 [ 19 | 180 | 22 | 160 | 16 [300| O 16 [ 220 | 13 [ 350 |0.26 |0.90 |0.34 0.29 10.27 [0.38 0.26 4838 4725 5025 5350
78751l {6250 6751 400 275N S iSOl S| miZonm221l ESnok 221 ISt on{ o 7ol S Rizol 22l ineol |l I300oN o) 16 [ 210 | 13 [ 350 |0.26 [0.89 |0.34 0.29 10.27 [0.38 0.26 4838 4775 5075 5375
8350 | 650 | 700 | 425 [ 275 | 19 [180 | 19 [170 | 22 [310| 22 |[310| 19 |170 [ 19 |170| 22 | 160 | 16 [300| O 16 [ 220 | 13 [ 350 |0.26 |0.89 |0.34 0.29 10.28 [0.38 0.25 4850 4825 5125 5425
8825 [ 675172511 [14251[112751] 1190111801 (191|170 (22 |[I3101[1 22 1 [I3101[ 19|60l 9l Izl 22 |i160l 1611300110 16 [ 200 | 13 [ 350 |0.26 [0.89 |0.33 0.29 10.28 [0.38 0.25 4850 4875 5175 5475
9300 700 [ 750 [ 425 [ 275 | 19 [170 ] 19 [160 [ 22 [310[ 22 [310[ 19 [ 160 [ 19 [ 160 [ 22 [ 160 [ 16 [300[ O 16 [ 190 ] 13 [ 350 [0.26 |0.88 [0.33 0.29 [0.28 [0.37 0.25 4850 4925 5225 5525
SPAN(S)= 45 m
DESIGN MEMBER THICKNESSES HT (m)= 45 or 4.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=45m |HT=45m[HT=4.8m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size [ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
200 300 | 300 | 300 | 300 | 19 [170 | 19 [ 200 | 22 | 400 | 22 |400| 16 | 170 | 22 [ 170 ] 22 | 160 | 16 | 300300 | 16 | 270 | 13 | 350 [0.46 [0.95 |0.43 0.41 10.20 [0.81 0.27 4800 4975 5275
w| 700 300 | 325 | 300 | 300 | 22 [210| 19 [170[ 22 | 330 | 22 | 330 | 19 |210| 22 | 180 | 25 [ 200 | 16 | 300300 | 16 | 250 | 13 | 350 [0.42 [0.95 |0.45 0.41 10.20 | 0.81 0.28 4800 5000 5300
| 1225 | 275 [ 325 | 300 | 300 | 19 | 200 | 19 | 180 | 22 | 350 | 22 | 350 | 19 | 220 | 19 | 160 | 22 | 170 | 16 | 300 | 300 | 16 | 240 | 13 | 350 |[0.37 [0.96 |0.39 0.40 |0.19 [0.44 0.26 4800 4975 5275
=700 300 | 350 | 300 | 300 | 19 [200 | 19 [170[ 22 [320 ] 22 |320| 19 |210| 19 [ 160 | 22 | 180 | 16 | 300300 | 16 | 230 | 13 | 350 [0.35 [0.96 |0.37 0.37 10.20 | 0.41 0.25 4800 5025 5300
2200 300 | 375 | 300 [ 300 | 19 [ 200 | 19 [160 | 22 [320 | 22 |320| 19 |210[ 19 | 160 [ 22 | 190 | 16 |300] O 16 [ 220 | 13 [ 350 [0.34 [0.95 |0.36 0.35 |0.19 [0.39 0.24 4800 5050 5350
ol 150 350 | 325 | 300 [ 300 | 19 [160 | 19 [190 [ 22 [390 [ 22 | 390 | 16 | 160 | 22 | 180 | 22 | 160 | 16 | 300 ]300 | 16 | 220 | 13 | 350 [0.47 [0.94 |0.44 0.41 10.20 [0.81 0.29 4800 5050 5350
Q| 650 350 | 350 | 300 | 300 | 22 | 200 | 19 170 | 22 | 330 | 22 | 330 | 19 | 200 | 22 | 180 | 25 | 200 | 16 | 300|300 | 16 | 260 | 13 | 350 [0.42 [0.94 |0.46 0.41 10.20 | 0.81 0.30 4800 5075 5375
| 1200 300 | 325 | 300 | 300 | 19 [180 | 19 [ 180 [ 22 [340 [ 22 | 340 | 19 |210| 22 | 200 | 25 | 200 | 16 | 300300 | 16 | 240 | 13 | 350 [0.39 [0.95 |0.42 0.41 10.20 | 0.47 0.26 4800 5000 5300
é 1700 300 | 350 | 300 | 300 | 19 [ 190 | 19 [ 170 | 22 | 320 | 22 | 320 | 19 | 200 | 22 |210| 22 | 160 | 16 | 300|300 | 16 | 230 | 13 | 350 [0.37 [0.95 |0.38 0.37 10.20 | 0.42 0.25 4800 5025 5325
2175 325 [ 375 [ 300 [ 300 | 19 [200| 19 [160 [ 22 [330[ 22 [330[ 19 [200[ 22 [210[ 22 [ 170 16 [300] O 16 [ 220 13 [350[0.36 [0.95 [0.37 0.35 [0.20 [0.40 0.24 4800 5075 5375
2650 350 | 400 | 300 | 300 | 19 [210 | 22 [210| 22 [360 | 22 | 360 | 19 | 200 | 22 | 200 | 22 [ 170 | 16 [300] O 16 [ 200 | 13 [ 350 [0.35 [0.95 |0.36 0.35 10.22 [0.38 0.23 4800 5125 5425
3125 3751111425 (113251113001 on 210l [Ed9l|meo 221135011 2213501 Mg iMool Mol [keol|m22l[i7ol[ldsiI300u]lHo 16 [ 210 | 13 [ 350 |0.32 [0.94 [0.35 0.34 10.20 | 0.40 0.26 4813 5175 5475
3600 | 400 | 450 | 350 | 300 | 19 | 210 | 19 [ 170 | 22 [ 340 | 22 |340| 19 | 190 | 19 | 160 | 22 | 170 | 16 [300| O 16 [ 220 | 13 | 350 |0.31 [0.94 |0.34 0.34 10.21 |0.39 0.26 4825 5225 5525
ol 4075 | 425 | 475 | 350 | 300 | 19 | 210 | 19 | 160 | 22 | 340 | 22 /340 | 19 | 190 | 22 | 210 | 22 | 170 | 16 [ 300 | O 16 [ 200 | 13 [ 350 ]0.33 [0.93 [0.34 0.33 |0.21 [0.39 0.26 4825 5275 5575
Q| 4550 450 | 525 | 375 | 300 | 19 | 210 | 19 | 160 | 22 | 340 | 22 | 340 | 19 | 190 | 19 | 160 | 22 [ 170 | 16 [ 300 | O 16 [ 200 | 13 | 350 |0.30 [0.93 |0.34 0.33 10.21 |0.39 0.26 4838 5325 5650
w| 5025 | 475 | 550 | 375 | 300 | 19 [200 | 19 [ 160 | 22 [ 330 ]| 22 [330]| 19 [180 | 22 [210| 22 [170[ 16 [ 300 | O 16 [ 190 | 13 [ 350 |0.32 [0.93 [0.34 0.33 10.22 | 0.39 0.26 4838 5375 5700
g 5500 500 | 575 | 400 | 300 | 19 | 200 | 19 [ 160 | 22 | 330 | 22 |330| 19 | 190 | 22 | 210 | 22 | 180 | 16 [300| O 16 [ 200 | 13 | 350 |0.32 [0.92 |0.33 0.33 10.22 | 0.39 0.26 4850 5450 5750
5975 525 | 600 | 400 | 300 | 19 [ 200 | 22 [210| 22 | 330 [ 22 [330[ 19 | 180 | 22 | 200 | 22 [ 180 | 16 [300]| O 16 [ 180 | 13 [ 350 ]0.32 [0.92 [0.33 0.35 10.24 | 0.39 0.26 4850 5500 5800
5| 6450 550 | 625 | 425 | 300 | 19 | 200 | 19 [ 160 | 22 | 320 | 22 | 320 | 19 | 180 | 22 | 210 | 22 | 170 | 16 [300| O 16 [ 190 | 13 | 350 |0.32 [0.92 |0.33 0.33 10.22 | 0.38 0.26 4863 5550 5850
| 6925 575 | 650 | 425 | 300 | 19 [ 190 | 22 [200 | 22 [320 [ 22 [320[ 19 | 180 | 22 | 200 | 22 [170]| 16 [300]| O 16 [ 180 | 13 [ 350 ]0.32 [0.91 [0.33 0.35 10.24 | 0.38 0.26 4863 5600 5900
é 7400 | 600 | 675 | 450 | 300 | 19 | 190 | 22 | 210 | 22 [ 320 | 22 |320| 19 | 170 | 22 | 210 | 22 |170| 16 [300| O 16 [ 180 | 13 | 350 |0.32 [0.91 |0.33 0.35 10.25 | 0.38 0.26 4875 5650 5950
7875 [ 625 | 700 | 450 | 300 | 19 [ 190 | 22 [ 200 | 22 [320 [ 22 [320[ 19 |170 | 22 | 200 | 22 | 170 ]| 16 [300]| O 16 [ 170 ] 13 [ 350 |0.32 [0.90 [0.33 0.35 10.26 | 0.38 0.26 4875 5700 6000
8350 | 650 | 725 | 475 | 300 | 19 | 180 | 22 | 210 | 22 [ 320 | 22 |320| 19 | 170 | 22 | 200 | 22 | 160 | 16 [300| O 16 [ 180 | 13 | 350 |0.32 [0.90 |0.33 0.35 10.25 | 0.37 0.25 4888 5725 6050
8825 [ 675 | 725 | 475 [ 300 | 19 [ 180 | 22 [ 200 | 22 320 | 22 [320| 19 | 160 | 22 | 200 | 22 | 160 | 16 [300]| O 16 [ 170 ] 13 [ 350 |0.32 [0.90 [0.33 0.35 10.25 [0.37 0.25 4888 5775 6075
9300 700 | 750 | 500 [ 300 | 19 [ 180 | 22 [200 | 22 [320 | 22 |320| 19 | 160 [ 22 | 200 | 22 | 160 | 16 |300] O 16 [ 170 ] 13 [350]0.32 |0.89 |0.32 0.35 ]0.26 [0.37 0.25 4900 5825 6125
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.45B 1
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Span (S) =

m

H1
H2
J3
50 mm CL. (Typ.)
— j
~

300 mm

DESIGN MEMBER THICKNESSES HT (m)= 3.9 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl Bars | J3 Bars | H1 Bars Bars Bars | J4 Bars| H3 Bars Bars B2 Bars Bars J4 H3 J3 H1 H2 S=48m |[HT=39m[HT=42m
(mm) | Thick | Thick. | Thick | Thick. ctoc| Size [ctoc| Size [ctoc ctoc ctoc| Size [ctoc| Size [ctoc ctoc| G1 | Size |[ctoc ctoc| C4 K3 Cc7 C1 K2 C5 C6 mm mm mm
200 300 | 300 | 275 | 275 160 | 19 | 200 | 22 | 380 380 160 | 22 | 200 | 25 | 200 280 [ 300 | 16 | 250 350 [0.40 [0.95 |0.45 0.40 |0.22 [0.80 0.27 5075 4375 4675
w| 675 325 | 325 [ 275 | 275 200 | 19 | 180 | 25 | 400 400 1901]11221[11801]1251 1190 270 [ 300 | 16 | 280 350 [0.36 [0.95 |0.44 0.41 10.23 [0.58 0.30 5075 4425 4700
é 1200 300 | 325 | 275 | 275 190 | 19 | 190 | 22 | 340 340 210 19 | 160 | 22 | 160 300 [ 300 | 16 | 300 350 [0.30 [0.95 |0.38 0.34 10.22 [0.44 0.25 5075 4400 4700
1700 300 | 350 | 275 | 275 1901[11191[11801[1221 1310 310 200 19 | 170 | 22 | 160 300 [ 300 | 16 | 300 350 [0.29 [0.95 |0.37 0.30 |0.22 [0.40 0.24 5075 4425 4725
2175 325 | 375 [ 275 | 275 190 [ 19 [ 180 ] 22 [ 310 310 190 [ 19 [ 170 ] 22 | 160 300 O 16 [ 300 350 [0.27 [0.94 [0.36 0.28 [0.22 [0.39 0.23 5075 4475 4775
ol 150 360 | 325 [ 275 | 275 200 [ 19 | 190 | 22 | 380 380 fizonl228 210l 251 i200; 290 [ 300 | 16 | 200 350 [0.40 [0.94 |0.47 0.40 |0.23 [0.80 0.27 5075 4450 4750
g| 650 350 | 350 | 275 | 275 190 | 19 [ 170 | 25 | 390 390 180 22 | 170 | 25 | 180 280 [ 300 | 16 | 220 350 [0.35 [0.94 |0.46 0.49 10.23 [0.73 0.32 5075 4475 4775
| 1200 300 | 350 | 275 | 275 160 | 19 | 180 | 25 | 400 400 190 | 22 [ 200 25 | 180 300 [ 300 | 16 | 300 350 [0.32 [0.95 |0.42 0.34 |0.22 [0.49 0.29 5075 4400 4725
é 1675 325 | 375 | 275 | 275 180 19 [ 180 | 22 | 310 310 190 | 19 | 160 | 25 | 190 300 [ 300 | 16 | 300 350 [0.28 [0.94 |0.41 0.31 10.23 [0.42 0.24 5075 4450 4775
2150 350 | 400 | 275 | 275 180 [ 19 [ 170 25 | 390 390 TS0 onM7onr221i160 300 O 16 [ 300 350 [0.27 [0.94 [0.37 0.29 [0.23 [0.42 0.27 5075 4525 4800
2650 350 | 425 | 275 | 275 180 | 19 [ 160 | 22 | 310 310 190 | 19 [ 170 | 22 | 170 300 O 16 | 290 350 [0.26 [0.94 |0.36 0.27 10.23 [0.38 0.22 5075 4550 4850
3125 375 | 450 [ 275 | 275 180 | 19 | 160 | 25 | 390 390 180 | 19 | 160 | 22 | 160 300 O 16 | 260 350 [0.26 [0.93 |0.35 0.29 10.23 [0.40 0.26 5075 4600 4900
3575 | 425 | 475 | 300 | 275 200 | 19 | 170 | 22 | 320 320 180 | 19 | 170 | 22 | 160 300 O 16 | 270 350 [0.25 [0.92 |0.34 0.28 10.24 [0.39 0.25 5088 4675 4975
ol 4050 | 450 | 500 | 300 | 275 190 | 19 [ 160 | 22 | 310 310 180 | 19 | 160 | 22 | 160 300 O 16 | 250 350 [0.25 [0.92 |0.34 0.27 |0.24 [0.39 0.25 5088 4725 5025
Q| 4525 475 | 525 | 325 | 275 190 | 19 [ 170 ] 22 | 310 310 170 | 19 [ 170 | 22 | 160 300 O 16 | 260 350 [0.25 [0.92 |0.34 0.27 |0.24 [0.38 0.25 5100 4775 5075
| 5000 500 | 575 | 325 | 275 190 | 19 | 160 | 25 | 400 400 1701 M9n|M7ol|n251 1200 300 O 16 | 240 350 [0.24 [0.91 |0.37 0.27 |0.24 [0.44 0.31 5100 4825 5150
é 5475 525 | 600 | 350 | 275 180 | 19 | 170 | 25 | 390 390 170 | 19 [ 170 | 22 | 160 300 O 16 | 250 350 [0.24 [0.91 |0.33 0.27 |0.25 [0.44 0.30 5113 4900 5200
5950 550 | 625 | 350 | 275 180 | 19 | 160 | 25 | 390 390 fliZon| SN 7ol 221l 60 300 O 16 | 230 350 [0.24 [0.90 |0.33 0.27 |0.25 [0.43 0.30 5113 4950 5250
5| 6425 575 | 650 | 375 | 275 180 | 19 | 170 | 25 | 380 380 170 | 19 [ 170 | 22 | 160 300 O 16 | 240 350 [0.24 [0.90 |0.33 0.27 |0.25 [0.43 0.30 5125 5000 5300
| 6900 | 600 | 675 | 375 | 275 170 | 19 | 160 | 25 | 380 380 1601 9N|M7ol|N22]1 1160 300 O 16 | 220 350 [0.24 [0.90 |0.33 0.27 |0.25 [0.43 0.30 5125 5050 5350
é 7375 | 625 | 700 | 400 | 275 170 | 19 | 170 | 25 | 380 380 160 | 19 | 170 | 25 | 200 300 O 16 | 230 350 [0.24 [0.89 |0.36 0.27 |0.26 [0.43 0.30 5138 5100 5400
7850 | 650 | 725 | 400 | 275 170 19 | 160 | 25 | 370 370 160 | 19 | 170 | 25 | 200 300 O 16 | 220 350 [0.24 [0.89 |0.36 0.27 |0.26 [0.43 0.30 5138 5150 5450
8325 | 675 | 750 | 425 | 275 170 | 19 [ 170 | 25 | 370 370 160 | 19 | 170 | 25 | 200 300 O 16 | 220 350 [0.24 [0.89 |0.36 0.27 |0.26 [0.43 0.30 5150 5200 5500
8800 700 | 775 [ 425 | 275 160 | 19 | 160 | 25 | 370 370 210 19 | 170 | 25 | 200 300 O 16 | 210 350 [0.24 [0.88 |0.35 0.27 10.26 [0.42 0.30 5150 5250 5550
9275 725 | 800 [ 425 | 275 160 [ 19 [ 160 ] 25 [ 370 370 210 [ 19 [ 170 [ 25 [ 200 300 O 16 [ 190 350 [0.24 [0.88 [0.35 0.27 [0.27 [0.42 0.30 5150 5300 5600
SPAN (S) = m
DESIGN MEMBER THICKNESSES HT (m)= 45 4.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl Bars | J3 Bars | H1 Bars Bars Bars | J4 Bars | H3 Bars Bars B2 Bars Bars J4 H3 J3 H1 H2 S=48m |HT=45m[HT=4.8m
(mm) [ Thick | Thick. | Thick | Thick. ctoc| Size [ctoc| Size [ctoc ctoc ctoc| Size [ctoc| Size [ctoc ctoc| G1 | Size |[ctoc ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
200 300 | 325 | 300 | 300 160 | 19 [ 190 | 22 | 370 370 160 | 22 | 190 | 25 | 200 290 [ 300 | 16 | 260 350 [0.44 [0.95 [0.45 0.40 10.20 [0.80 0.27 5100 4975 5300
w| 675 325 | 350 | 300 | 300 210 19 | 170 | 22 | 320 320 1901|220 7ol 251l 1180 300 | 300 | 16 | 260 350 {0.40 |0.95 |0.43 0.50 |0.20 | 0.59 0.28 5100 5025 5350
é 1200 300 | 325 | 300 | 300 190 | 19 | 180 | 22 | 340 340 200 | 22 | 200 | 25 | 200 300 | 300 | 16 | 250 350 [0.36 [0.95 [0.41 0.38 10.20 | 0.44 0.25 5100 5000 5300
1700 300 | 350 | 300 | 300 IS0l IO o221l Esio) 310 190 | 22 | 210 | 22 | 160 300 | 300 | 16 | 240 350 |0.35 |0.95 |0.37 0.35 10.20 | 0.40 0.24 5100 5025 5325
2175 325 | 375 | 300 | 300 190 [ 19 [ 160 ] 22 | 310 310 190 [ 22 | 200 | 22 | 160 300 O 16 | 230 350 [0.33 [0.95 [0.36 0.32 10.20 [0.39 0.24 5100 5075 5375
ol 150 350 | 325 | 300 | 300 200 [ 19 | 180 | 22 | 380 380 160 | 22 | 180 | 25 | 190 300 [ 300 | 16 | 210 350 [0.44 [0.94 |0.46 0.40 [0.20 [0.80 0.27 5100 5050 5350
Q| 650 350 | 350 | 300 | 300 190 | 19 | 160 | 25 | 390 390 180 | 22 | 160 | 25 | 180 290 | 300 | 16 | 230 350 [0.40 [0.94 |0.45 0.40 10.20 | 0.83 0.32 5100 5075 5375
| 1200 300 | 350 | 300 | 300 170 | 19 | 160 | 25 | 400 400 200 | 22 | 190 | 22 | 160 300 | 300 | 16 | 250 350 |0.37 [0.95 |0.39 0.38 10.20 | 0.49 0.29 5100 5025 5325
é 1675 325 | 375 | 300 | 300 180 | 19 | 160 | 22 | 310 310 200 | 22 | 200 | 22 | 160 300 | 300 | 16 | 240 350 [0.35 [0.95 |0.37 0.35 10.20 | 0.43 0.25 5100 5075 5375
2175 325 | 400 | 300 | 300 180 [ 22 | 210 25 | 380 380 1goni2zii2001221 [M7o 300 O 16 | 220 350 [0.33 [0.95 |0.36 0.35 10.23 [0.43 0.27 5100 5100 5400
2650 350 | 425 | 300 | 300 190 | 22 200 | 22 | 310 310 190 | 22 200 | 22 | 170 300 O 16 | 210 350 [0.32 [0.95 [0.35 0.33 [0.22 [0.38 0.23 5100 5150 5450
3125 375 | 450 | 325 | 300 190 | 22 | 210 | 25 | 400 400 180 | 22 | 210 | 22 | 160 300 O 16 | 220 350 [0.31 [0.94 |0.35 0.35 10.24 | 0.40 0.26 5113 5200 5500
3575 | 425 | 475 | 350 | 300 190 | 19 | 160 | 25 | 390 390 180 | 19 | 160 | 22 | 160 300 O 16 | 230 350 [0.29 [0.94 |0.34 0.32 10.21 [0.44 0.31 5125 5275 5550
ol 4050 | 450 | 525 | 350 | 300 200 | 22 | 210 | 22 | 320 320 180 | 22 | 210 | 22 | 160 300 O 16 | 200 350 [0.31 [0.93 |0.34 0.33 10.23 | 0.38 0.25 5125 5325 5650
Q| 4525 475 | 550 | 375 | 300 190 | 19 | 160 | 22 | 310 310 180 | 22 | 210 | 22 | 170 300 O 16 | 220 350 [0.30 [0.93 |0.33 0.31 10.21 |0.38 0.25 5138 5400 5700
| 5000 500 | 575 | 375 | 300 190 | 22 | 210 | 25 | 400 400 lizon|I220[200]| 221l M7o, 300 O 16 | 200 350 {0.30 |0.92 |0.33 0.33 |0.24 |0.44 0.31 5138 5450 5750
g 5475 525 | 600 | 400 | 300 190 | 22 | 210 | 25 | 400 400 170 | 22 | 210 | 22 | 160 300 O 16 | 200 350 [0.30 [0.92 |0.33 0.33 10.24 [ 0.43 0.30 5150 5500 5800
5950 550 | 625 | 400 | 300 180 | 22 | 200 | 25 | 390 390 170 | 22 | 200 | 22 | 160 300 O 16 | 190 350 {0.30 |0.92 |0.33 0.33 |0.25 | 0.43 0.30 5150 5550 5850
5| 6425 575 | 650 | 425 | 300 180 | 22 | 210 | 25 | 390 390 170 | 22 | 200 | 22 | 160 300 O 16 | 200 350 [0.30 [0.91 |0.33 0.33 10.24 [ 0.43 0.30 5163 5600 5900
| 6900 | 600 | 675 | 425 | 300 180 | 22 | 200 | 25 | 380 380 160 | 22 | 200 | 22 | 160 300 O 16 | 180 350 {0.30 |0.91 |0.33 0.33 |0.26 | 0.43 0.30 5163 5650 5950
é 7375 | 625 | 700 | 450 | 300 170 | 22 | 200 | 25 | 380 380 160 | 22 | 200 | 25 | 200 300 O 16 | 190 350 [0.30 [0.90 |0.36 0.33 10.25 [ 0.43 0.30 5175 5700 6000
7850 | 650 | 725 | 450 | 300 170 | 22 | 200 | 25 | 380 380 160 | 22 | 200 | 25 | 200 300 O 16 | 180 350 {0.30 |0.90 |0.35 0.32 10.26 | 0.43 0.30 5175 5750 6050
8325 | 675 | 750 | 475 | 300 170 | 22 | 200 | 25 | 380 380 210 | 22 | 200 | 25 | 200 300 O 16 | 180 350 [0.30 [0.90 |0.35 0.33 10.25 | 0.42 0.30 5188 5800 6100
8800 700 | 775 | 475 | 300 170 | 22 | 200 | 25 | 380 380 210 | 22 | 200 | 25 | 200 300 O 16 [ 170 350 {0.30 [0.90 |0.35 0.33 10.27 [ 0.42 0.30 5188 5850 6150
9275 725 | 800 | 500 | 300 160 [ 22 [ 200 ] 25 | 370 370 210 [ 22 1200 [ 25 | 200 300 O 16 | 180 350 [0.30 [0.89 [0.35 0.33 ]0.27 [0.42 0.30 5200 5900 6200
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SECTION THRU BOX

: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE

THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF

TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE:

EFFECTIVE:

04-01-2002

M703.45B
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